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PREFACE. 


This  work  has  grown  out  of  our  needs  as  instructors  of  students  pre- 
paring for  practical  work  in  Human,  Veterinary,  or  Comparative  Anatomy. 
Most  of  it  has  been  employed  in  the  anatomical  laboratory  of  Cornell  Uni- 
versity for  from  one  to  four  years,  and  we  have  been  led  to  believe  that  it 
may  prove  useful  elsewjiere. 

Some  of  our  laboratory  students  aim  to  be  professional  naturalists,  agri- 
Guitarists,  or  yeterinarians,  but  most  of  them  intend  to  study  Medicine  or  to 
teach  Physiology  with  other  branches  in  schools  and  colleges.  The  latter 
desire  to  gain  a  personal  acquaintance  with  the  organs  whose  functions  they 
are  to  discuss,  and  the  former  require,  in  addition,  a  femiliarity  with 
anatomical  methods  and  literature;  few  of  them  have  had  any  practical 
training  in  Biology. 

The  guides  to  vertebrate  dissection  by  Straus-Durckheim,  Morrell,  Rol- 
leston,  Erause,  Huxley  and  Martin,  Foster  and  Langley,  Bernard,  Martin 
and  Moale,  and  Mojsisovics,  present  many  admirable  features,  bat  four  of 
them  are  in  French  or  German,  and  none  have  fully  answered  our  require- 
ments. 

Of  the  works  above  named,  several  imply  that  either  the  frog  or  the 
human  body  has  been  previously  dissected;  hence,  presumably,  the  brevity 
of  the  directions,  the  lack  of  descriptions  of  instruments  and  methods,  and 
the  fewness  or  absence  of  illustrations.  They  are  based  upon  the  frog, 
turtle,  dog,  rat  or  rabbit,  or  on  animals  in  general,  and  the  ordinary  anthro- 
potomical  terms  of  description,  vpper,  lower,  etc.,  are  almost  uniformly 
employed.  Some  dwell  only  upon  points  of  physiological  importance,  and 
in  nearly  all  the  references  to  other  publications  are  few  and  general. 


IT  PREFACE. 

So  far  as  we  are  aware,  this  work  differs  from  the  manuals  above  meD- 
tioned  in  one  or  more  of  the  following  particulars : — 

It  assumes  no  previous  anatomical  knowledge  or  experience,  yet  is  rapidlj 
progressive,  introducing  in  successioa  bonea,  muscles,  viscera,  vessels,  nerves, 
brain  and  organs  of  sense. 

It  is  based  upon  the  domestic  cat  (see  §  124).  The  terms  of  description 
and  designation  apply  to  all  vertebrates  (§  38);  they  are  technical  (§  29), 
and  precision  and  brevity  have  been  especially  regarded  in  their  selection. 

The  purely  descriptive  portions  are  subordinated  to  the  practical  and 
directive.  There  is  a  General  List  of  the  instruments  and  materials 
required  for  ordinary  anatomical  work  (§  130),  and  directions  are  g'iven 
for  their  care.  All  directions  for  dissection  and  manipulation  begin  with 
special  lists  of  the  instruments  and  materials  required  (§  235).  Explicit 
instructions  are  given  for  coarse  injections,  for  the  prjeparation  of  bones,  and 
for  the  use  of  alcohol  as  a  preservative. 

Certain  regions  and  organs  are  quite  fully  discussed,  while  others  are 
briefly  mentioned  or  omitted  altogether  (§  138).  Unusual  space  is  given  to 
the  viscera  (§  129).  The  study  of  the  brain  includes  a  consideration  of  the 
typical  vertebrate  brain,  descriptions  and  dissections  of  the  brains  of  the 
frog  and  the  Menobranchus,  and  an  approximately  complete  Descriptive 
List  of  the  encephalic  parts,  with  Beferences  and  Synonyms. 

There  are  illustrations,  and  the  methods  of  making  the  preparations 
figured  are  fully  described.  The  abbreviations  are  of  the  technical  names 
only,  and  they  are  nearly  uniform  throughont  As  far  as  possible,  the 
technical  names  are  written  in  full  upon  the  figures.  In  the  explanations 
of  the  figures,  the  technical  names  and  the  abbreviations  are  alphabetically 
arranged  (g33). 

There  are  numerous  Alphabetical  Lists,  Tables  of  Synonyms  and  Tabular 
Arrangements  of  names  according  to  the  relations  of  parts  (p.  xxvi). 

Attention  is  called  to  the  incompleteness  of  our  information  upon  cer- 
tain points. 

There  are  frequent  cross  references  and  numerous  definite  references  to 
other  publications  (§  2) ;  the  titles  of  the  works  and  papers  cited  (three  hon- 
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and  thirty  in  number)  arc  given  in  an  Alphabetical  Iiist  of  Authors 
at  the  cud. 

While,  theroforo,  the  book  ia  designed  primarily  as  u  guide  for  beginners^ 
certain  features — the  rcfercuces  and  the  suggestions  as  to  lines  of  Inquir}' — 
maj  prove  nscfal  to  teachers  and  oilicrs  who  may  uadertako  to  add  to 
u«ting  koowledgc 

liistoK^icid  facts  and  methods  do  not  come  wiUiin  tht;  scope  of  the  work, 
but  at  the  cloao  of  the  diseussion  of  most  of  the  orgiins  i«  given  a  summary 
of  (A)  the  obnous  or  maoroacopic  structure— that  which  may  be  di-terminod 
with  the  unaided  eye,  and  (B)  the  fine  or  microscopic  structure.  The  lattor 
ia  in  no  sense  complete.  It  embraces  only  the  points  njion  which  moat 
stAndard  authors  ant  tigreed  and  which  may  be  demonstrated  without  a 
great  eipcudiluro  of  time.  Only  tlie  structure  of  the  givi'U  tisfiue  is  con- 
siderecl ;  heni'c  the  presr-nee  of  vessels  and  nerves  is  not  mentioned.  If  it 
ba  desired  to  carry  the  bistolugiual  inquiry  fai'tber,  the  works  of  Quain, 
Strieker.  Rimvier,  Bcule,  Frey.  and  the  special  papers  therein  referred  to,  are 
recommended. 

Among  the  many  friends  who  have  aided  or  enoonniged  us.  onr  thanks 
eapecially  due  to  Professor  Oliver  Wendell  Holmes  for  htdpful  criticism 
of  the  terminology  and  for  suggesting  the  preparation  of  a  mtinunl  in  which 
itsbonld  be  incorporated  ;  t4)  our  colleague,  ProfeaaorJ.  H.  Conistonk,  and  1o 
Professors  E.  C.  Spitzka  and  T.  B.  StowcII  for  valuable  suggestiuns  and 
for  the  adoption  lu  their  writings  of  the  descriptive  terms  herein  employed ; 
abo  to  the  last  named  for  a  critical  revision  of  the  early  mannseript  of  the 
masclea,  and  for  the  important  additionn  to  knowledge  contained  in  his 
nM:cnt  paper  on  the  vagus  nerve  uf  the  t-at  Tu  all  uf  unr  laboratory  stu- 
dents we  are  indebted  for  aid,  t^uggestions  and  cnticismg,  and  especially  to 
thow  (•»  end  of  Bibliography)  who  have  selected  \yaiU  of  tho  cat  as  subjects 
of  their  graduation  tliesos. 

Our  acknowledgments  are  here  made  to  the  American  Philosophical 
Society  for  the  use  of  the  four  lithograpliic  plates,  and  to  the  firms  named 
in  the  List  of  11  lustrations  for  the  courteous  loan  of  eleotrotyiies  of  instru- 
ments nmnulucturcd  by  them. 

The  original  figures  were  drawn  by  the  persons  named  in  the  Note  pre- 
ceding the  List  of  Illustrations.    The  three  ladies  have  also  been  our  stu- 
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dents,  and  have  shown  more  than  ordinary  interest  in  their  work.  Most  of 
the  original  drawings  were  made  by  our  colleague,  Professor  E.  C.  Cleaves, 
whoso  skill,  patience,  and  accuracy  only  artisU  and  anatomists  can  fully 
appreciate. 

There  has  been  constant  coSperation  throughout,  but,  it  may  be  proper 
to  state,  the  senior  author  holds  himself  particuliti-ly  responsible  for  the 
IntroductioD,  the  Preservation  of  Soft  Parts,  the  Bones  of  the  Limbs,  the 
Muscles,  the  Heart,  the  Central  Nervous  System  and  the  Cranial  Nerves ; 
and  the  junior  author  for  the  Preparation  of  Bones,  Coarse  Injections,  the 
Skeleton  excepting  the  limbs,  the  Viscera,  the  Peripheral  Vascular  and  Ner- 
vous Systems  and  the  Organs  of  Sense. 

Notwithstanding  our  eflEorts  for  accuracy,  there  are  doubtless  errors  of 
observation  and  interpretation.  Corrections  or  suggestions  will  be  gladly 
received. 
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INTRODUCTION. 


§  1.    There  are  five  matters  of  general  application  : — 

1.  The  reference  to  other  Pablications. 

2.  The  designation  of  Weights,  Measures  and  Temperatures. 

3.  The  names  of  Animals,  and  of  the  Oronps  to  which  they  belong. 

4.  The  designation  of  the  Parts  of  animals,  and  the  indication  of  their 
Position  and  Direction. 

6.  The  making  and  arrangement  of  Kotes. 

The  treatment  of  these  matters  in  the  present  work  may  be  characterized 
briefly  as  follovs  : — 

1.  The  citations  are  numerons  and  explicit. 

2.  Only  decimal  systems  are  employed, — the  Centigrade  scale  and  the 
Metric  system. 

3.  The  claasificaiion  adopted  is  in  accordance  with  generally  'accepted 
ricvfl. 

4.  The  terminology  is  intended  to  have  the  following  features  :  general 
application  to  all  Vertebrates  ;  intelligibility  to  all  nations  ;  accuracy ; 
Inerity  ;  simplicity ;  consistency  ;  uniformity  of  abbreTiation. 

5.  What  may  be  called  the  slip-system  of  notes  is  recommended. 


L— REFERENCES  TO  PUBLICATIONS. 

§  2.  We  have  thought  it  best  to  make  somewhat  full  references  to  other 
Mannalfl  and  Gompendiums,  and  to  the  Works  and  Papers  of  original 
obserreis.    Oar  reasons  are : — 

1.  This  work  is  designed  to  be  used  not  only  by  the  general  stndent,  but 
ibo,  as  an  elementary  introduction,  by  those  who  are  themselves  to  become 
iwMttigalorg.  In  our  opinion,  these  latter  cannot  too  soon  become  familiar 
with  tlie  sources  of  original  information,  and  with  the  views  of  the  present 
lad  put  leaders  in  scientific  progress. 


2  INTRODUCTION. 

2.  Upon  some  points,  especially  that  of  Terminologj,  ve  feel  that  the 
acceptance  of  our  ideas  will  be  more  ready  and  complete  if  it  be  shown  that 
they  are  shared  by  other  and  more  widely  known  writers. 

3.  While  we  are  responsible  for  whatcTor  may  prove  to  be  erroneous,  we 
are  very  loth  to  run  the  risk  of  reoeiving,  even  from  beg^nera,  credit  for 
having  first  made  an  observation  or  an  experiment,  or  first  devised  an 
instrument  or  a  mode  of  manipulation,  the  honor  of  which  belongs  properly 
to  others. 

4.  On  the  other  hand,  since  our  statements  as  to  the  structure  of  the  cat 
do  not  always  accord  with  those  of  other  writers,  our  own  papers  are  fre- 
quently referred  to  in  evidence  that  those  statements  have  (Uready  been 
submitted  to  competent  scientific  tribunals. 

§  3.  References. — In  the  text,  the  capital  letter  or  Arabic  numeral 
directly  following  an  author's  name  indicates  the  place  of  the  work  or  paper 
upon  the  List    This  letter  or  numeral  is  in  black  letter. 

The  second  Arabic  numeral  designates  the  number  of  the  page.  When 
the  introductory  portions  of  a  book  are  separately  paged  the  Boman  nnmerul 
designating  the  page  is  preceded  by  the  letter  jp. 

When  a  work  consists  of  two  or  more  volumes,  the  number  of  the  volume 
in  question  is  indicated  by  a  Boman  numeral  placed  between  the  two  Arabic 
numerals. 

When  two  or  more  works  or  papers  are  referred  to  after  the  name  of  the 
same  author,  their  letters  or  numbers  are  separated  by  a  semicolon. 

The  numbers  of  two  or  more  pages  or  volumes  are  separated  by  commas, 
or  by  short  dashes  when  the  passages  in  question  extend  over  several  pages. 

For  e;[ampTe :  Rolleston,  A,  10,  refers  to  the  tenth  page  in  the  body  of 
the  work  of  the  "Forms  of  Animal  Life."  Rolleston,  A,  p.  x,  refers  to  the 
tenth  page  of  the  Introductory  portion  of  the  same  work.  Agassiz,  A,  iv, 
10,  refers  to  the  tenth  page  of  the  fourth  volume  of  the  *'  Contributions  to 
the  Nat  HisL  of  the  U.  S."  Wyman,  34r,  10,  refers  to  the  tenth  page  of  the 
"Anatomy  of  the  Nervous  System  of  Rana  pipiens"  which  was  published 
among  the  "  Smithsonian  Contributions  to  Knowledge,"  and  is  hence 
regarded  as  a  paper. 

Od  acooant  of  the  large  number  of  citationa,  we  have  oBually  omitted  the  worda 
volume  and  page  and  their  abbreviatiooa.  This  is  r^;arded  aa  pennisbible  bjr  Bigelow  ; 
A,  49. 

The  following  is  the  mode  of  reference : — 

Near  the  end  of  the  book  is  a  "  List  of  Publications  referred  to."  In 
that  list,  the  names  of  Authors  occur  in  alphabetical  order. 

Under  each  name,  the  titles  are  in  two  groups,  including  Respectively 
Separate  Books,  and  Papers  published  in  Journals  or  by  Scientific  Societies. 
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works  arc  designated  by  letters,  the  papers  by  Arabic  numerals.    Tho 
ir  luivo  DO  dcliuite  order,  aud  no  signineancc  is  to  be  attached  to  their 

^m  The  papom  are  numbered,  so  fur  08  possible,  iis  in  the  *' Catalugue  of 
^■Bcientifii!  Pajwrs "  published  by  the  Royal  Society  of  Lundon  (A),  where 
^Bbe  order  i^  intended  tu  be  chroiiulogicul.  The  eight  rolume?  of  that 
^■Dfttologuo  already  puhh^hcd  inelude  the  pajierR  which  have  appeared  between 
fibe  yeua  1800  and  1873.  Ou  nur  list,  the  papers  issued  since  the  latter 
date  are  assigned  provUionrU  numbers  in  italics. 

klu  the  case  of  papers,  as  in  the  Koyal  Society  Catologno  "when  possible, 
pth  the  volume  and  the  year  have  been  given.  With  Tranaactiuns  of 
>eic.'tif'.*  the  year  to  which  tho  volume  beloags,  and  not  tho  yejir  nf 
ihhcjttion,  ha^  Ixjeu  given.  A  date  enclosed  in  brackets  marks  the  time 
when  B  paper  was  read,  which  occasionally  precedes  by  some  years  tlie  date 
il  the  volume  in  which  it  is  printed.'' 

We  shall  Im  thankral  for  oorrectiona  or  BO^genioiu  which  may  loake  ihv  Blbllograpliy 
I  OKSauBlve  aud  accuniuv 


It— TUE  DECIMAL  SYSTEMS. 

4.     The  two  decimal  Bj-atems*  used  in  scientific  work  are  :— 
L  Tho  measurement  of  Temperature  upon  the  cenHg}tt(ie  $caU  by  the 

lomotor  of  Ceh^iu.-*. 
"i.  The  metric  ftygiem  of  Weight*  and  Measures. 


THE  CENTIGRADE  THERMOMETER, 

^<6.     Upon  this,  the  Thermometer  of  (Vlsins,  0  (zero)  represents  the 
iture  of  melting  ice.    Tho  point  attained  by  the  column  of  Mercury 
the  terapenitiirtf  of  tmling  icafrr  h  marked  100  {fme  huiitlretl]. 
Between  the«e  two  poinbt,  the  scale  is  divided  into  100  degrees  in  groups 
10  each. 

According  to  this  scale,  tho  average  tempornturo  of  tho  human  body  is 
reen  37  and  38,  and  that  of  the  comfortable  atmosphere  of  a  sitting- 
:.n»ra  in  winter  about  30. 

Fahrenheit's  Thermometer.^Upon  this,  the  melting  point  of  ice  is 

3'J,  Jitid  ihe  builini;  iKtiiit  «f  wMter  SIS. 

6.    Comparison  and  Reduction  of  the  two  Scales. — Since  the 

rakronheit  thermometer  is  largely  used  in  English-speaking  countries,  the 

t"Oi)witic  Table  and  Formula?  nuiy  be  useful.     The  former  is  taken  from 

'LliTi'  ct    Robin,   (A.   I.V.t4,   Article   "Thermometre*') ;    the    hitter  from 

I>inglwon.  <A,  488.  Article  "  Heat ")- 


4  INTRODUCTTOif. 

TABLE 

OP  SOME  EQUIVALENT    TBHPBBATUBES   ACCOBDiyG    TO    THE    THER3C0XBTBIC 
3CALE8   OF  CELSIUS   (CEKTIQBADE)   AND   FAHRESTHEIT. 
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FormulcB  for  the  redaction  of  the  Fahrenheit  to  the  centigrade  scale, 
and  vice  versa. 

To  reduce  F.  to  C,  sabtract  32,  maltiply  by  5,  and  diride  by  9.  To 
reduce  C.  to  F^  mnltiply  by  9,  divide  by  5,  and  add  32. 

1  C.  equals  1.8  F.     1  F.  equals  .555  C. 


THE  METRIC   SYSTEM. 

§  7.  Definition. — The  Metric  System  of  Weights  and  Measures  is  based 
upon  the  meter  as  a  standard  of  length. 

The  Meter. — This,  the  unit  of  length,  equals,  approximately,  one  ten- 
millionth  part  of  the  quadrant  of  the  meridian  circle  which  passes  through 
Dunkirk  and  Barcelona  ;  it  is  thns  about  one  forty-millionth  part  of  the 
earth's  circumference  as  measured  npon  that  line. 

In  common  English  measure,  the  meter  is  39.37079  inches,  or  ahont 
3  feet  3  inches  and  a  third,  or  about  three  and  one  third  inches  more  than 
a  yard. 

The  Liter. — This  is  the  unit  of  capacity.  It  represents  the  space 
occupied  by  a  cube  whose  edge  is  one  tenth  of  a  meter. 

The  liter  corresponds  nearly  to  onr  quart ;  more  accurately,  it  is  1.056 
common  quart ;  0.880  imperial  quart ;  0.907  dry  quart. 

The  Gram  — This  is  the  unit  of  weight.  It  represents  the  weight  of  a 
cube  of  distilled  water  whose  edge  is  one  hundredth  of  a  meter,  and  at  a 
temperature  of  4°  G. 


THE    METHJC    SYSTEM. 

The  gnun  is  15.432  Troy  grains;  or  O.se*  avoirdapois  drams;  or  0.035 

Toirdupojd  onnoeit.    The  U.  S.  nickel  tiTo-cent  piect»  weighs  live  grams,  and 

moreover,  one  Sftietli  of  a  meter  (t  cm.)  in  diameter. 

The  other  measures  of  leogtb,  cupaeity,  and  weight  are  tlecimal  dmnons 

or  muHipUi  of  the  meter,  tht  liter,  and  the  gram,  aud  their  uamcs  arc  so 

formed  as  to  iudicate  their  valne  in  each  case. 

%  8.     As  compared  with  the  Eiiglij^h  or  any  other  system  of  weights  and 
iBOHures,  the  Metric  System  has  the  following  dcsirahio  features: — 

1.  It  tub}  a  iinyle  basis,  and  involves  fewer  separate  terms ;  hence  it  is 
tatily  learned. 
It  is  drr.iuud  ;  hence  it  is  more  eaaily  us&L 
3.  It  is  already  praciimUtf  intertialional,  and  largely,  if  not  chiefly, 
employed  in  the  best  kimb  of  scientific  work. 


We  do  not  iw\  called  upon  for  a  general  iliscUBnion  of  the  merits  of  the  Metric 
fljrrteoi  Its  origin.  DBture.  and  advaiitagtw  liavn  bn--u  adiuirmlily  Mt  fortli  iu  t1iu  works  uf 
P.  Sl  p.  Bamart),  J.  Plfkcring  Putnum,  Pi<n>ifor  Fniit«r,  etc,  and  nro  periiKltm]ly  yir^M 
1^  able  writers  in  Tarioaa  Jnurnals,  niecHcal,  ndi^ntitlr.  and  Aoriologica].  PlinndnpiiiRfl] 
Matin*  upon  the  geDeml  subject  arv  publiitbi^l  by  "  TliP  American  Mftmlofriral  t^i;.>tr," 
iii4"Tbe  American  Moirk  Bureau  "  priiiL*  a  "  Bulletin  "  (A).  The  final  iMuu  of  "'[lie 
Ibrrmnl  lt<^fitcr"  contains  a  compact  and  at  the  same  limo  comprehensive  ]>loa.  "  In 
Uvor  of  the  Metric  Sraieni."  the  force  of  which  is  nitUcr  increased  than  <tiitiiiit8hot(  by  the 
•fliele  JD5t  fullowiuif  it  ufxin  the  oppueitc  mdc. 

Practiealir.  out  uf  the  twenty  •three  or  four  names  for  tnensurefi  of  length,  ra[Mu:ity, 
••d  Wvtflit  which  may  Iw  emjsloyed,  unly  ahout  OQe-third  ani  in  cummou  use  by  scit-vitific 
■CO.  Thiwe  art.  the  meter,  titer,  bdiI  ffntm  ;  llie  tfiUimeter  and  miUimfter,  beinjt 
IHpeelirfllr  th>>  hundredth  and  the  thfm«andth  of  the  meter;  the  miUiffram,  i\ie  iIkiu- 
■Bdth  of  tlie  gism  .  the  kiUtgram  nr  tboaund  gramH ;  and  the  rvbic  etHiimeta;  which  is 
iIm  mow  as  miUilUfr,  the  thouwndth  tnrt  uf  the  liter. 

9  d.     The  ft)lIowiiig  Table  includes  all  the  regular  metric  denominalionfL 
but  only   the  dgbt  or  ulne  whose  names  arc  printetl  in  capitals  are  in 
^foieral  use. 

TABLE  OF  THE  METEIC  MEASURES. 


DIVISIONS. 


* 


UNITS. 


mJLTIPLES. 


I 


LENGTH. 


MILLIMETER. 

CENTIMETER. 

Decimeter. 

METER 

Dekametpr. 

IK-ktoniRter. 

KILOMETER. 

Myriometer. 


WEIGHT. 


MILLIORAM. 

Centigram. 

Decigram. 

ORAM. 

Dekagram. 

TTek  tog  rani. 

KII^OGRAM. 

Myriogram. 


CAPACITY. 


MUliUtcr.  T^Hundtha. 
(CUBIC  CENTIMETEIM 
Centiliter.    Jl'indrttlths. 
Deciliter.     TVnfA*. 
LITEtt. 

Dekaliter.     Tmt. 
Bcktolller.     I/uiidrt'U, 
Kllullter     Thotuandt. 
MyHolltor.    I'en  lAotu, 


TffTRQBVcnoy. 

S 10.  How  to  Learn  the  Metric  System. — According  to  our  expe- 
rimice,  there  ure  three  chief  re<|uUiteti : — 

§  tl.  1.  AbmlulB  certainty  of  the  significance  of  grarHy  liter  and  metWj 
aa  the  wiits  ofmewsure  of  weight,  capacity  and  length,  rsxpeciivelg. 

With  the  child  or  unleanied  penon,  this  nuy  be  parel;  an  effort  of  toemoiy.  Bat 
most  pemoiu  cao  rave  tiotuL-tliinjir  by  ouoncctin^  ffriim  with  ffratUj/,  liter  wtiti  liquid,  and 
nteler  with  mta^ure.  ur  with  ih«  word  ilwif  us  it  occuw  in  theriunnet<r,  buriffotitr,  ctt 

§  12.    3.  Certainty  of  the  force  of  the  prefixes. 

with  the  child,  this  too  in  a  nuttor  of  memor}'.  Dut  the  pn^fixu  of  the  ohmea  of  the 
iiiriiit>ru  &.re  from  the  Latin,  while  those  of  the  mvttiplti  are  from  the  (ire«k.  Sinou  Q-retk 
inerrfue*  whiUf  talin  diminuhr*.  it  ha«  biN>n  pmpowri  to  outnbine  the  Iniiialfi  uf  thfl  fotu 
wnnlfl  ill  a  diiiKlo  iniieitioiitc  word  gilil.  We  BU|rf:e«it.  instead,  tlml  tlic  ffr.  of  Orefii  be  aaso- 
dated  with  tlio  same  lettera  in  greater,  and  that  Latin  and  leu  have  the  Mme  hiiiial. 

Dfti,  t«Titi,  and  m^  are  familiar  to  roo«t  penons  in  the  words  dedtaatt,  cettiiptdt 
and  miUipede,  while  delat,  Itetto  and  Jtil",  are  known  to  somu  in  decade,  dMalogue,  htka- 
tandi.  Borl  eAUiitit.  Of  theao  six  preftxee,  howevor,  cent*,  mUii  aitd  kHo,  an  moch  more 
oftea  luod  than  the  others. 

§  13.     3.  Personal  fainiliariiy  wUh  some  metric  measure. 

The  shortest  and  surest  wa;  to  a  knowledAo  of  the  metric  srstem  Is  to  carry  somo 
metric  measure,  or  have  one  always  at  Imod.  The  Svo-rent  nickel  piece  is  S  ccDilmuKirs 
In  diameter,  and  welglu*  0  ^rsms.  The  etudent  Is  udrised  to  carry  n  metric  rule  in  the 
pocket,  and  to  keop  nuother  always  u|Hrii  the  table. 

The  prictw  of  Rulot*  and  TajXis  viiry  from  3  renta  to  an  miuiy  dollam.  A  lint  of  thp 
stylM  sitd  priret)  m»y  ha  nbt&lned  from  the  American  Metric  Bureau  (A),  and  from  de&lera 
In  Bucb  articles. 

Fia.  1 


s^B^iri 


Fio.  1.  A  sertion,  about  one  tenth,  of  the  paper  meter-pard,  fumhihcd  for  30  cents 
by  the  American  Metric  Ban><au  (A,  No.  if«,  4l0)i  The  face  has  the  moter  and  iho  yird 
sido  by  side,  and  the  back  bears  a  complete  Tnble  of  metric  and  English  cquivaloots, 
embracing  lOH  separate  ontHcs.  The  whnle  fubls  int4>  the  lenirtli  nf  a  decimeter,  sa  as  to 
be  easily  carried  in  (lie  pockot,  and  tlii^  Tahlp  mav  ha  onnaultod  withoul  unfoldlop  the 
jiapcr.     "  Moisture  ai^ta  the  sbaolutu  length,  but  noi  tbu  accuracy  of  ooinparison," 


■     A|>pi 


MBT&IC  XQmvALEyrs, 


I 


l\iu1itfA  imj  kid  Ibfl  Introduction  of  the  symoni  bj  olrtainiog  metric  Modeln  bqiI 

A|>pBrKtiui.  bj  li*nging  mclric  Cbnru  upou  tlic  wmIIs,  lij  making  llieir  own  dlAgranm  on 
cloth  a  yard  niJe  but  ft  mi'tcr  Ioiik.  and  L?  pt^nliog  1u  them  with  llic  ffrmduKlod  Htlcks 
t>f  ODf?  or  two  nivtcDi  tn  Ungtli.  Rut  tlie  bcfit  nf  all  %'^-uri«fl  is  ibo  plMiitg  of  »om(  faftrie 
mMMtjrr,  t/imlp  th*  ^i-etitt  rulf,  in  tfu  hamit  iifeaeh  \tupiL 

An  eOWriouft yvc  lucxpriiHire  wuy  of  diffHBing  elr-tucatary  iuformatlim  and  araiutog 
carifwitj-  iMpccilnf!  ttw  syitem  \b  to  eraplojr,  in  biuiaivH  curn--«poudi.'iice.  ciivvImin.*  or 
pMUl  oirda  bearintr  a  metric  ruling  aloug  oiiu  «dgv.  This  ruling  is  done  Cr«e  of  ctiaT;go 
by  the  Bletric  Bun-nu. 

g  U.  Reduction  to  and  from  the  Present  System.— Pending  the 
oniviTbftl  adopliuu  uf  Llic  metric  tty^tcm.  it  ii  olt«u  uccc'&iarj'  to  effect  a 
ndnctioii  to  luid  fn>rn  the  older  mea-surtis. 

The  follnwing  Table  of  EquivaU-nU  is  selected  from  the  Tables  on  the 
back  of  the  '*metcr-yanl,"  (Am.  Jlet.  Bureau,  A,  444-448),  in  Foster  and 
Longlejr,  (A,  2C3),  aud  iu  Kglcaton,  (A). 
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»  INTRODUCTION. 

The  "  micromilllmeter  "  is  not  nn  origiiul  member  of  the  Metric  S/stem,  and  the 
deeinbility  of  asing  the  word  is  Btrongly  qaeettoned.  In  dther  case,  the  aymbol  for  the 
thousandth  of  the  millimeter  shouid  be  the  Qreek  /i  rather  than  mmm. 

g  15.  The  Metric  System  in  Medicine. — ^NotvithBtanding  the 
obvioQs  and  considerable  hindrances  to  a  change  involving  commercial  inter- 
eats,  the  new  system  is  surely  though  slowly  making  its  way  among  Physicians 
and  Pharmacists. 

The  matter  is  constantly  diaeuBsed  in  the  Medical  Joamala,  and  "  Redaction  Tables  " 
have  been  pablisbecl  in  very  compact  fonn.  Dr.  Kreider  baa  one,  in  the  Medkal  Beeord 
for  Oct.  33, 1880 ;  Dr.  F.  H.  Brown  has  another  in  "  The  Medical  Register  for  New  Eng. 
land,"  which  lia«  been  reprinted  aa  a  pocket  leaflet  hy  the  Metric  Boreaa  ;  while  another 
leaflet,  flrat  printed  by  the  Metric  Bureaa  (A.  84J^-348).  by  Dr.  R  Wigglesworth,  preaenta 
"  The  Metric  System  in  a  Nat-shell/'  with  eapedal  reference  to  the  needs  of  the 
medical  profearion. 


ZOOLOGICAL  CLASSIFICATION. 

§  16.  As  this  is  in  no  sense  a  treatise  upon  either  Zoology  or  Com- 
parative Anatomy,  but  simply  a  guide  to  certain  practical  methods  of  work, 
we  give  only  such  an  outline  of  the  Classification  of  Animals  as  may  serve  to 
indicate  the  generally  accepted  taxonomic  relations  of  the  forms  here  con- 
sidered. 

Faller  information  and  diaensrion  of  thla  matter  may  be  fonnd  in  the  worka  and 
papers  of  O^eobeur,  Hsckel,  Hnxley,  Owen,  etc.,  and  in  the  coadenaed  Summary  of 
Paacoe  (A) ;  see  also  Balfour,  A,  li,  1. 

It  did  not  seem  worth  while,  in  the  accompanying  Table,  to  indicate  the  view  enter- 
tained  by  many  Zoologists,  that  the  primary  division  of  both  the  Animal  Kingdom  and 
the  Vertebrate  Branch  is  diehctomoui :  the  one  into  the  Protozoa  and  the  Metasoa ;  the 
other  into  the  Acrania  and  the  Craniota. 

The  names  of  the  eight  animals  more  or  less  fully  treated  of  are  given  in 
the  column  at  the  right  of  the  page.  One,  the  amcBba,  is  a  member  of  the 
lowest  division  of  the  Animal  Kingdom,  the  Protozoa,  and  consists  of  but  a 
single  cell,  a  mass  of  nearly  homogeneous  but  nucleated  protoplasm. 

The  other  seven  belong  to  tbe  highest  division,  the  branch  Vertebrata, 
the  essential  character  of  which,  as  will  be  more  fully  indicated  farther  on, 
is  that  there  is  a  dorsal  and  a  ventral  cavity,  between  which  is  a  sub-cylin- 
drical axis  of  membrane,  cartilage,  or  bone. 

Man,  the  Cat,  Dog,  and  Rabbit  are  members  of  the  class  Mammalia, 
including  the  Vertebrates  which  are  warm-blooded,  and  are  brought  forth 
alive.  The  Frog  and  Menobranchus  are  Amphibia  or  Batrachians,  which 
differ  from  the  Reptiles  in  having  gills  or  water-breathing  organs  at  some 
period  of  their  lives. 
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The  lowest  vertebrate  is  the  little  Jmphioxus  lanceokUus,  usually  assigned 
to  a  distinct  class,  the  Acrania.  Between  the  Amphioxna  and  the  Amphibia 
are  all  the  "fishes/*  common  and  uncommon,  inclnding  the  Sharjts  and 
Bays,  and  many  for  which  there  are  no  popular  names.  Likewise,  between 
the  Amphibia  and  the  Mammals  are  the  classes  Reptiles  and  Birds,  no  exam- 
ples of  which  are  herein  considered. 


IV.— TEBMINOLOGY. 

%  32.  Whoever  does  any  Bystematic  practical  work  la  anatomy,  whether  by  inveetl- 
gatioa  or  teaching,  ia  impelled,  sooner  or  later,  to  Buf^est  some  modificationB  of  the  lan- 
guage previously  employed  in  recording  or  commonicaiing  observations  and  ideas. 

Such  modifications  are  often  put  forth  in  publications  without  explanation  or  apology, 
and  their  snbseqaent  adoption  by  others  may  then  depend  leas  upon  their  lotrinaic  value, 
than  upon  the  reputation  and  authority  of  the  proposers. 

In  the  following  pages,  especially  in  the  account  of  the  Brdn,  there  will  be  found  a 
few  new  words,  for  the  introduction  of  which  reasons  will  be  duly  offered. 

Many  other  words  and  phrases  will  appear  more  or  less  unnsual,  some  to  one  reader 
and  some  to  another.  Those,  however,  who  are  most  familiar  with  the  best  original 
anatomical  publications  in  not  only  their  own  language,  but  also  those  of  other  nations, 
will,  upon  careful  scrutiny,  perceive  that  the  present  work  really  contains  very  few  terms 
for  which  there  is  not  sound  precedent  in  the  writings  of  recognized  authorities,  in  the 
use  of  either  the  same  words,  or  of  words  analogous  in  character  and  formation. 

From  the  productions  of  working  anatomists  in  all  parts  of  the  world  we  have 
endeavored  to  select,  without  bias  or  partiality,  the  terms  which  seem  to  us  best  suited  to 
the  object,  and  most  easily  used. 

As  a  whole,  therefore,  the  Terminology  here  employed  is  that  of  no  one  nation  or 
writer.  Much  less  should  it  be  regarded  as  our  own,  excepting  in  so  far  as  we  have 
succeeded  in  our  efforts  to  combine  the  elements  from  various  sources  into  a  consistent  and 
homogeneous  whole. 

But  while  the  prestige  of  authoritative  precedent  might  lead  us  to  make  a  personal 
trial  of  any  assemblage  of  terms,  It  would  not,  by  itself,  warrant  an  introduction  into  a 
purely  elementary  work  like  the  present.  It  is  proper,  therefore,  to  say  tiiat,  with  very 
few  eiceptione,  all  of  the  names  and  descriptive  terms  here  employed  have  witiistood 
the  severe  practical  test  of  use  by  a  large  number  of  students  for  from  one  to  seven 
years. 

This  test  is  called  severe  because  these  students  have  been  comparatively  mature, 
and  have  done  practical  work  in  anatomy  with  the  view  of  becoming  either  naturalists, 
teachers  or  physidans  ;  and  because  they  have  not  simply  listened  to  lectures  in  which 
the  terms  were  used,  but  have  been  required  to  employ  them  in  writing  their  own  de- 
scriptions of  parts ;  because,  finally,  they  hare  been  urged  to  make  suggestions  and  criti- 
cisms with  entire  freedom. 

On  what,  therefore,  may  be  called  experimental  grounds,  we  feel  justified  in  present- 
ing this  Revised  Terminology  of  Anatomy  to  students  other  than  our  own ;  bat  since 
each  year  has  brought  about  some  change  therein,  we  have  no  reason  to  think  it  perfect 
or  complete,  and  we  ask  the  co-operation  of  all  who  may  undertake  to  follow  out  our 
directions  with  the  view  irf  rendering  it  bettor  adapted  to  the  needs  of  Practical  "WoAen 
in  Anatomy. 
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$38.  Some  General  Considerations  upon  Anatomical  Termiflology. — Thtm 
tcnurlu  are  ba^'d  I&rfji-ly  ufHiii  ilu  article  ( Wiidrr,  U).  which  alLhou<.'li  puLliKhed  undar 
\he  Damo  or  the  itvtuor  aathor,  was  prepaie<l  with  the  adrloe  ukI  oo-vperatloo  of  the 
juoirir. 

■  That  article  rvfurnxl  muni  particularly  to  tho  brain,  but  covcnxl  mmi  ol  the  qucttlious 

crjonecti-d  with  thu  naming  and  dciicriptinu  o(  uttier  partit.  liccou  tlie  (olluvring  expr««- 
ttow,  tlie  i>nl;  publinhccl  rommeiita  wtiicb  bave  como  uodpr  our  notice,  may  Tairlf  be 
OOOildeml  a|>|)liatl)lu  tn  tbe  wbuln  subJMrt : — 

"  Tho  Xaiiou  "  for  A|>rll  21,  1881.  contains  a  brief  notico  of  the  article,  CTideotly  by 
ao  Axparieaced  teacher  of  Aiuit<>iuy,  couiainiiif;  the  admiaatoa  that  "then  ii  oenaioly 
ample  room  for  a  Keform  of  Anatomical  Nomenclature." 

Thu  ruUuwiDp  arv  extracts  fruui  a  Letter  [SpittUa,  7)  to  tbe  editor  of"  Scicncv,"  pub- 

*IWtnl  111  that  jouruul  fur  April  H,  19^1,  by  I>r.  K.  C.  Spitxka,  the  author  of  laauy  fwpvn 
apon  the  Anatomy  of  the  Brain  ^— 
"  U  is  with  mingletl  piMiaure  and  pmfit  that  I  have  read  the  very  enggeatiTfl  pajier  on 
oervbral  nomenclsturu  contributed  to  your  latost  iaoues  by  Proftieeor  Wildur.  8<mii?  of 
ilie  sufEXOMioiis  which  hu  hnii  luadu  Imvn  bouo  liicuni  in  uiy  own  mind  fur  years,  but  I  bavo 
laekad  tbe  ooarage  to  bring  tht>in  befnn?  my  collifttgiies.  Now  that  he  baa  broken  groimd, 
iboM  who  prHi^r  a  rational  nomenclature  to  one  which,  like  tlie  present  reiffaing  one,  ia 
haaed  apon  erroneous  principles,  or  raiher  on  no  prindpliu  at  a1I,  will  be  rejoiced  at  the 
piceedent  thus  act  for  inuovatiouri.  •  *  *•  Uc- who  has  himself  been  compelled  to  labor 
twder  the  carse  of  ih*-  old  systtnii.  tlie  bcntath.  beiott,  vmUr.  in  froft  o/,  imidf.  fxlernai. 
Mw*w.  etc.  will  look  u|h>d  the  mtnple  rvntral,  tUtrmt,  tnieral,  mrmi,  ccplmlie,  prorimaf. 
mtdid,  dJalal,  etc,  »a  m  nuuiy  Imotut.  I  havo  uu  h<«itAti(in  in  aayiuu  thai  tho  ]iil>or  of 
the  anatomical  stodent  will  be  diniini^iod  folly  ooc-lialf  when  this  Domcuclatuie  slitll 
have  been  definitely  adopbnl.     *     *     » 

In  iiTocecdlng  to  comment  on  some  of  the  terms  proposed  by  Professor  Wilder,  I 
viah  It  to  be  distinctly  undoratood  tliat  I  do  no  meri'ly  tentatively  and  to  proinnta 
dimiflnon :  in  ao  d<^g  I  feel  certain  that  I  am  carrying'  out  ihut  writer's  nHsb.  It  is 
bat  just  tn  state  tliat  tbe  majority  of  the  terms  cannot  bo  discussed  :  they  are  perfection 
aad  simfiUelty  oorobined.** 

With  the  permiaaioti  of  the  writer,  "Scii-nce"  for  May  3S,  1881.  printvd  the  followinjr 
iMtm  {UoiauM,  J),  from  one  wlio  bus  benn  tbe  Prufoeaor  of  Anatomy  In  the  Harvard 
MfiUeal  Scbool  for  m  jk  than  the  third  of  ceatory  :— 

r^  -  BotrrOK,  May  3,  1861. 

*D«*R  T>n.  Wn.DBR:^!  httw  n-ad  carefully  your  papt-r  on  Nomcnclniuro.  1 
Wllfaly  approvu  of  it  as  an  attempt,  an  mtuiupt  whirli  I  hojiu  will  bo  paiUully  (tuccvwful, 
lor  DO  soeh  svaeplns  change  Is.  I  think,  evnr  adopted  as  a  whole.  But  I  am  struck  with 
At  tvaaunabloness  of  tbe  system  of  chauf^  you  jirapose,  and  tho  fitness  of  many  of  ibe 
ilWrial  terms  you  have  suggosted. 

'The  lost  tiling  ait  old  Irat^her  »'anta  is,  as  you  know  fUU  wedl,  a  oew  set  of  terms  for 
«  &iUlUr  aet  of  objects.  It  is  banl  tiislructiuf;  ancient  couino  individuals  Id  new  dericM. 
It  Is  hard  teanhinj;  old  pnifi^Hont  nt'w  trirks.  So  my  ayprubulioa  of  your  attempt  is  a  lu 
■a  am  tabu  case  ao  far  as  1  am  cnncerueil.     *    «    * 

"What  you  have  to  do  Is  to  keop  ajjitatinp:  the  subject,  to  go  on  iraiulug  your 
■adeota  to  tbe  now  terms — twme  of  which  you  or  others  will  donbtte^  sne  reasons  fur 
rfcmi^llH)' — to  improve  ns  fur  as  puasiblo.  fit!  up  bhuiki>,  perhaps  gvt  up  a  small  msntud  in 
■Uob  tbe  new  terms  shall  be  pnurticatly  applic-d,  and  bBvt<  failh  that  sooner  or  later  the 
1<R  |iarl  of  yoqir  inaoratloos  will  find  their  way  iuto  scivnlifio  tiso.     Tbu  plan  is  an  ex- 
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celient  one ;  it  Is  a  new  garment  which  will  fit  Scienoe  well,  if  that  eapriokMS  and  bntactie 
and  old-£uliioDed  dreasuig  lady  can  only  be  indooed  to  tiy  it  on. 

"Always  very  tml/  yoon, 

"OuTKB  Wbsdbu.  BxajOA." 

See  also  Appendix,  g  1443. 

That  Terminology  is  worthy  of  attention,  is  indicated  also  by  the  care 
bestowed  upon  the  language  of  modem  Chemistry  and  Mathematics,  and  by 
the  following  Aphorisms : — 

§  24.  "  Questions  of  Definition  are  of  the  very  highest  importance  in 
Philosophy^  and  they  need  to  be  watched  aoeordingly."— Z)uife«  of  Argyll,  1, 

"In  all  sciences.  Nomenclature  is  an  object  of  importance;  and  each 
term  should  convey  to  the  student  a  definite  meaning.'' — Dur^lison,  A, 
Preface. 

"  Every  art  is  full  of  conceptions,  which  are  peculiar  to  itself ;  and,  as 
tlie  use  of  language  ie  to  convey  our  conceptions  to  one  another,  language 
must  supply  signs  for  those  conceptions." — Huxley,  C,  14. 

''Everythiug  in  Science  ought  to  be  real,  ingennouB  and  open;  eveiy 
expression  that  indicates  duplicity,  or  equivocation,  reservation,  wavering  or 
inconsistency,  is  a  reproach  to  it." — Barday,  A.,  89. 

"  There  is  a  necessity  for  perfect  definiteness  of  language  in  all  truly 
Scientific  work."— P.  Q.  Tail,  1. 

**  Technical  terms  are  the  tools  of  thought."  * 

"  Only  an  inferior  hand  persists  in  toiling  with  a  clumsy  instmment, 
whcu  a  better  one  lies  within  his  reach.  *  *  *  A  single  substantive  term 
is  a  better  iustrumeut  of  thought  than  a  paraphrase." — Ouvn,  A,  I,  pp^ 
xii,  xiv. 

''As  morphology  deals  with  forms  and  relations  of  position,  it  demands 
a  careful  selection  of  terms  and  a  methodical  nomenclature." — Ooodsir,  A, 
II,  83. 

"  To  designate  the  locations  of  organs  by  the  relation  of  animals  to  the 
surface  of  the  earth  is  as  far  from  philosophical  as  it  would  be  to  define  the 
position  of  a  house  or  of  a  tree  by  reference  to  the  planet  Jupiter." —  Wilder, 
9,  122. 

The  progress  of  Comparative  Anatomy  has  been  hindered  by  the  use  of 
anthropotomical  terms  and  methods. 

''There  is  not  one  person  in  a  hundred  who  can  describe  the  commonest 
occurrence  with  even  an  approach  to  accuracy."— /fw^cfey,  C. 

"The  test  of  the  accuracy  and  completeness  of  a  description  is,  not  that 
it  may  assist,  but  that  it  caunot  mislead." —  Wilder,  9,  133. 

Errors  of  personal  equation  are  diminished  by  the  use  of  exact  terms. 


'*  Perliaps  some  of  oar  readers  can  supply  tlie  source  of  this  aphorism. 
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**  A  Dame  is  »  tthurt  miligtiliito  for  a  dcfiuition,  and  where  do  dcfiuitioii 
exista,  there  can  bt-  no  name." — Packard  and  Cape,  1. 

"The  one  essential  of  naming  is  thai  disliuct  cibj(>clfi  shall  hare  distinct 
luunes;  and  the  second  e&iontial  is,  that  each  object  or  concept  shall  have 
but  one  name." — Idem. 

**lifo  is  too  short  to  spend  in  digging  for  Troth  with  a  bng-hnnttlcd 
shovel  when  a  trowel  will  bcitc  the  purpose;  nor  is  it  becoming  that  anj 
nation,  liowever  wi^>  uud  great,  should  ask  uU  the  rest  to  take  their  intcl- 
lectoal  food  with  ehop-8tick:t  of  its  peculiar  pattern." — Wilder,  &,  124. 

**The  personal  convenience  and  preferences  of  all  existing  anatomists 
shoald  be  held  as  of  little  moment  as  compariHl  with  the  advantages  which 
reform  may  ensure  to  the  va<itly  more  numerous  anatomical  workers  of  the 
fatore.*'— /Jam,  137. 

The  two  following  miiy  servo  to  nhow  that  wo  Iibto  do!  been  anmlndnil  of  tlus 
tongBll  and  dlsadvantagai  oftcrmiaol'jgicai  cliaDgu. 


"  Nothing  18  more  pernicious  than  to  attempt  to  tamper  with  well- 
anderstood  and  oniversally  accepted  symbols." — Afhonynwus  Reviewer  ("  The 
Athetueum,"  June  4,  1881). 

"  lie  who,  afTect4.>d  by  the  eticoeihta  reformandi,  insists  npna  reform  for 
the  sake  of  an  ideal  perfection,  is  apt  to  appear  as  nntliing  better  than  a 
traablesome  and  useless  pedant."— liV/rfrr,  if,  \'i\. 

§25.     Brief  Statement  of  the   Objects  and   Methods  of  the 

Terminological  Changes  here  made. — To  render  the  Vocabulary  of 

my  equally  applicable  to  all  Vertebrates,  and  equally  intoUigiblu  to  all 

ions. 

To  facilitate  the  Recognition  of  ports  by  students,  and  lessen  the  labor 
of  Memorizing. 

To  abridge  the  length  of  Descriptions,  and  at  the  same  time  incroaso 
their  Accnracj. 

To  include  in  this  Vocabulary,  so  far  as  practicable,  only  such  terras  wi  are 
lirief,  simple,  exact>  signitlcant,  of  cUtssical  origin,  and  capable  of  inflection. 

To  propose  aafcw  changes  as  possible,  and  to  introduce  new  names  only 
for  parts  appan>ntly  unknown  or  unnamed  before  («.  //.,  crista  furnids),  or 
m  the  place  of  semi-dcacriptive  upjMillations  undesirably  long  or  incapable 
of  inflection,  u  &.  g.,  cimbia  for  tractua  tramtvratis  pedunculi^  porta  for 
fvanuH  Manroi. 

To  consider  brevity  as  an  espeoially  desirable  characteristic  of  such  names 
Man  moet  frequently  employed. 

When  a  part  is  known  by  a  descriptive  phrase,  to  select  therefrom  some 
chMraoleristie  word  as  the  technical  designation ;  e.  g.j  iter  {a  tertio  ad 
mUrieulum  quartvm). 
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Whea  two  or  more  parts  are  similar,  or  have  similar  relations,  to  distin- 
guish them  by  joining  tu  some  common  title  already  in  use,  prefixes  indica- 
tive of  their  relative  positiuna ;  e.  g.^  postgeniculatum^  prageniculatum. 

To  shorten  the  names  of  several  parts  by  omitting  the  word  corpus,  and 
using  the  neuter  adjective  as  a  sabstanjtive. 

To  keep  modem  usage  and  the  rales  of  classical  etymology  constantly  in 
mind,  but  not  to  be  hindered  thereby  from  the  employment  or  even  tho 
formation  of  terms  which  are  eminently  desirable  from  the  practical  stand- 
point. 

To  discard  terms  which  indicate  site,  those  which  refer  to  the  natural 
attitude  of  man  or  animals,  moat  vernacular  names,  and  all  names  of  tho 
reproductive  organs  which  have  been  applied  needlessly  to  other  parts. 

The  terms  employed  by  anatomists  form  two  divisions:  those  which  indi- 
cate the  position  or  direction  of  organs,  and  those  by  which  the  organs  them- 
selves are  designated.  Since,  also,  writers  have  often  treated  of  them  sepa- 
rately, it  will  be  convenient  here  to  consider  anatomical  toponomy  and 
organonomy  under  distinct  headings. 

§  26.  Designation  of  Organs — Org^anonymy. — There  are  probably 
few  investigators  or  teachers  of  comparative  anatomy  who  have  not  been 
impressed,  in  some  degree,  with  the  desirability  of  some  modification  of  the 
prevailing  nomenclature  of  organs, — the  *'  bizarre  nomenclature  of  anthro- 
potomy,"  (Owen,  A,  II,  143)— based  as  it  is  upon  the  peculiar  feattires  of 
tho  human  body,  which  has  been  fitly  characterized,  from  a  morphological 
point  of  view,  as  "  not  a  model,  but  a  monstrosity." 

This  impression  may  give  rise  to  special  papers,  like  those  of  Owen,  (166), 
Maclise  (7),  and  Pye-Smith  (/),  or  simply  to  more  or  less  extended  remarks 
upon  the  subject,  with  or  without  the  use  or  presentation  of  now  terms. 

More  than  one  hundred  pages  of  Vicq  d'Azyr's  great  Anatomy  (A)  are 
devoted  to  a  **  Vocabulaire  anatomique,  augmente  d'un  grand  nombre  de 
termcs  nouveaux." 

In  the  Preface  to  his  "Anatomic  dn  Chat"  (A,  pp.  xiv — xvii),  Straus- 
Durckheim  devotoa  several  pages  to  a  discussion  of  anatomical  nomenclature, 
and  the  body  of  the  work  contains  many  original  names.  Professor 
H.  S.  Williams  calls  attention  (A,  Preface),  to  the  "crj-ing  need  of  a  stand- 
ard and  uniform  nomenclature  of  comparative  anatomy." 

In  the  Preface  to  their  recent  account  of  the  morphology  of  the  skull 
(A),  Parker  and  Bettany  say  :  **  It  has  been  attempted  to  narrate  the  fects 
by  means  of  a  consistent  terminology,  amplifying  what  Prof.  Huxley  has  so 
admirably  developed."  Several  of  Huxley's  papera  (as  70),  contain  new 
terms,  most  of  which  have  been  generally  accepted,  and  in  a  greater  or  less 
degree  the  same  is  true  of  the  elder  Agassiz  (A),  Gegenbaur  (59),  Hseckel 
(A),  Marsh  (1),  and  others. 


■ 
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§  27.  Nomina  Impudica. — Several  parts,  especially  of  the  brain,  have 
received  niiinea  origiiially  apjiiied  to  poriious  of  Ibe  reproductive  apiiarutus 
which  thoy  were  fancied  to  rcisemblo.  While  it  may  perhaps  be  iir^od  in 
eitouiiatiou  that  the /w/r^^rtrw/omici"  entertained  u  notion  as  to  the  representa- 
tion of  the  entire  organism  in  the  brain,  some  of  their  tC'rmsecTluinly  iuJicati- 
an  entire  freedom  from  apprehension  tliat  tho  mysteries  of  encephalic 
utatomy  ever  would  be  discnssed  by  ordinary  raortals,  much  less  by  women, 
or  under  circumstancea  rctjuiriug  propriety  of  spei-ch. 

On  the  other  hand,  many  names  of  general  or  fi|>ec-i;il  application  have 
been,  at  times  or  by  certain  writers,  needlessly  applied  to  the  male  and 
female  organs.  Among  tho  60-60  medical  eynonyms  for  vulva  are  sinust 
fiAlicutKtf,  annulns,  hi'a/iis,  ostium,  aulcus,  trema,  delta^  cava,  fovea,  w/fM, 
porta^  and  fundus.  Amimj;  the  70-80  si,-nonymg  of  penim  are  vomer,  ifan, 
ciantitr  Cauda,  vena,  gladitts,  radix,  ramus,  columna,  irabsy  pyramin.  and 
tpina.  These  terms  should  not  be  lost  to  clean  anatomical  uses  because 
heedkoB  or  tiltby-miuded  writers  Lave  so  miaai>plied  thorn. 

9  38>  Importance  of  Brevity. — As  has  been  stated,  and  us  will  Iw 
pxempllSed  in  the  vocabuhiry,  we  place  great  stress  u|M)n  brevity  as  a  desira- 
ble charucteriiitie  of  aiiatomtcal  terms. 

So  long  as  the  study  of  anatomy  woa  nearly  confined  to  memliei's  Lif  tho 
medical  prufession,  tliey  being  comparatively  few  in  number,  and,  by  ancient 
tndition  at  least,  not  wholly  avt-n-e  to  clothing  tht-ir  discourse  in  a 
Mfrjoipcdallan  garb  impenetrable  to  the  vulgar  eye,  it  mattered  little  whether 
the  statement  'if  a  given  fitct  or  idea  required  one  minute  or  tivo. 

But  n*>w,  thanks  to  the  [>opular  nTiliugs  of  Agossiz,  Dana,  Gray,  Porwin, 
lUckel,  Hojley,  Owen  and  others,  in  so  for  csfyccially  as  they  have  ujnmsed 
>  pergonal  intca-st  in  the  problems  of  Evuhitiun,  natural  history  instruction 
ugiTrnsysteniaticully  in  all  schools  and  colleges,  and  the  Lime  seems  tohavo 
when,  in  tho  words  of  the  naturalist  fir.st-namcd,  '*Sc-icntiliu  tmlli 
cease  to  bo  the  property  of  tbo  few  ;  it  must  be  woven  into  the  commmi 
life  of  the  world."  It  is  probable,  indeed,  that  those  who  employ  anatomical 
hn^nage  to  a  greater  or  less  extent  at  the  present  dny  are  nt  least  one  hun- 
in\  time*  as  numerous  as  when  Dr.  Barclay's  praiseworthy  effort  at  reform 
«u  received  with  indifference  or  opposition. 

In  our  opioloQ,  thorefnro,  tlie  «;nglo  names  troeAUrr,  tnehin,  epiemdgluM,  and  epitrorA- 
(Mtn  wiifAy  of  nloption  In  place-  of  tlio  oomix>und  uttub  grtater  and  UtM.r  tuhtratitg, 
ntrnul  vtA  internal  eondj/it  of  ihe  hutnorue,  notwitliatandinjr  their  |mii>o8pr.  Chausaicr, 
hu  tntrdcoed  tlic  myolo^cal  divisIoD  of  anatomr  witb  tho  moot  unwluldly  nt  of  terms 
dtaieoalil  have  l<ceo  (iyvlwN). 
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?9.     Technical  Terms.~It  may  be  asked:  Tu  tlic  face  of  this  rapid 
rizalion  of  anatomical  knowledge,  is  it  worth  while  to  introduce,  or 
ntn  to  retain,  any  purely  technical  U'lms  ? 
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Apparently  some  German  scientists  have  determined  upon  a  negative 
reply  to  this  inquiry,  and  their  papers,  eren  those  of  strictly  scientific 
nature,  teem  with  vemacnlar  words,  and  with  wonderful  compoands 
thereof. 

For  abundant  examples,  the  reader  may  consult  any  "Dictionary  of 
German  Medical  Terms,"  as  that  of  Cutter  (A). 

If  this  kiud  of  verbifaction  be  tolerable  under  any  circnmstances,  it  cer- 
tainly would  be  justified  by  the  extent  and  importance  of  the  contributions 
to  knowledge  which  appear  first  in  the  German  scientific  periodicals. 

Upon  this  point,  however,  we  can  do  no  better  than  to  quote  the  very 
recent  judgment  of  one  who  is  at  the  same  time  an  investigator,  a  promoter 
of  "the  diffusion  of  knowledge,"  and  an  admirer  of  the  methods  and  results 
of  German  science  :  — 

"  Every  art  is  full  of  eouoeptlons  which  are  peculiar  to  itself ;  and,  as  the  nse  of  laii< 
(foage  is  to  convey  our  coDceptions  to  one  another,  langna^  most  sopply  signs  for  those 
conceptions.  Eitixer  exLstinf;  signs  may  be  combined  in  loose  and  capsbruns  paraphrases, 
or  now  signs,  having  a  well-anderstood  and  definite  dgnification,  may  be  invented. 
Science  ts  cosmopolitan,  and  the  difficoltiea  of  the  study  of  zoology  would  l>e  prodigiously 
increased  if  aoolof^sts  of  different  nationalities  used  dififbrent  technical  terms  for  the  same 
thing.  Tbey  need  a  universal  )itng:aage ;  and  tt  has  been  found  convenient  that  the 
language  shall  be  Latin  in  fnnn,  and  Latin  or  Greek  in  derivation." — Hvidey,  C,  14. 

Unless  it  can  be  shown  that  there  is  a  distinction  between  the  methods 
of  designating  entire  danisms,  and  the  parts  thereof,  the  foregoing  passages 
should  silence  the  objections  of  those  who  would  have  us  retain  a  Tocabulory 
as  vague  as  was  that  of  Chemistry  in  the  days  of  quicksilver,  vitriol  and 
copperas — a  vocabulary  which  combines  the  ponderous  stiffness  of  the  clois- 
ter with  the  puerile  vagueness  of  the  nursery.  Tubercubim  btgeminum 
anterius  must  give  way  to  lobi  optici,  or  some  even  shorter  term  ;  while 
trachea  must  take  the  place  of  loindpipe,  weasand,  luftrohre  and  conduit 
mrien. 

Is  it  not  worth  considering,  too,  that  any  avoidance  of  the  use  of  technical 
terms  is,  after  all,  only  partial  and  delusive?  The  principal  human  organs 
have,  of  course,  received  popular  names  which  may,  in  great  measure,  be 
applied  to  the  other  Vertebrates,  especially  the  Mammals.  But  there  are 
many  other  organs  of  which  the  butcher  takes  little  or  no  account  Shall 
we  construct  vernacular  phrases,  and  write  of  the  liver-vein,  the  kidney- 
artery,  the  gullet-nerves,  and  the  sweetbread-tube  f  Unless  we  are  prepared 
to  give  up  such  convenient  and  elastic  terms  as  hepatic,  renal,  pancreatic^ 
pulmonary,  cardiac,  etc.,  why  should  not  the  student  be  informed,  at  the 
outset  of  his  anatomical  and  physiological  enquiry,  that  nearly  all  the  divi- 
sions and  appendages  of  the  principal  organs  have  received  titles  derived  from 
the  classical  names  of  the  organs  themselves  ?    These  derivatives  and  com- 
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potinds  wotUd  then  hare  some  significance,  instead  of  appearing  Uko  tronbte- 
eome  rerbal  complications. 

So  too  with  the  names  of  the  varions  groups  of  animals,  nearly  all  of  which 
are  based  upon  the  technical  names  for  some  of  the  organs.  The  determined 
**  Temacnlarist "  may  delude  himself  with  the  belief  that  he  is  defying  the 
classics  in  calling  Amphi&xus  by  the  name  Lancelet ;  but  he  cannot  appre- 
ciate the  progress  or  the  present  condition  of  systematic  zoology  withoat 
learning  that  to  the  same  lowest  vertebrate  have  been  applied  the  terms 
aerania,  Uptocardiay  cirrosiomiy  cephalochorda,  and  pkaryngobranchii.  Why 
then  shonld  he  not  have  been  informed  already  that  cardia,  cirrus^  stoma, 
pharynx  and  branchia  ore  technical  names  for  heart,  gill,  etc.  ? 

In  short,  while  the  small  beginnings  of  Physiology  and  Zoology  may  be  ac- 
quired by  the  use  of  vernacular  vords  alone,  any  considerable  progress  i  n  exact 
knowledge  would  be  excessively  inconvenient  if  not  impossible,  at  least  with 
the  French  or  English  student,  without  the  old  of  a  certain  number  of  tech- 
nical terms. 

Kor  are  these  terms  so  numerous  as  to  constitute  anything  more  than  a 
purely  sentimental  burden.  As  has  been  well-said  by  one  who  is  in  the 
position  tu  recognize  to  the  full  the  value  of  purely  classical  trainings  "A 
doctor,  lawyer,  or  popular  oxhorter  who  cannot  learn  by  heart,  in  a  week, 
all  the  technical  terms  and  phrases  of  Latin  origin  which  he  encounters  in 
his  common  professional  occupation,  has  not  wits  enough  for  his  calling." 
Eliot,  1,  359. 

That  there  is  no  inherent  obstacle  to  the  employment  of  technical  terms 
of  classical  derivation  is  shown  by  the  readiness  with  which  such  words  as 
petroleum  and  phyUoxera  have  become  domesticated  along  with  the  objects 
which  they  represent.  There  are  scores  of  animals,  like  the  Rhinoceros, 
Hippopotamus,  and  Ichneumon,  for  which  there  are  no  English  vernacular 
names  ;  while  the  youngest  student  of  Botany  accepts  Hepatica,  A  tiemone, 
and  even  Rhodoilemlron  without  difficulty  or  hesitation.  Homely  as  it  sounds, 
stomach  is  of  classical  origin,  and  the  use  of  caul  For  omentum,  sweet-bread 
for  pancreas,  or  blind-ffut  for  ccecum,  would  surprise  a  class  in  Elementary 
Physiology. 

Even  the  late  Jeffries  Wyman,  who  saw  no  objection  to  forearm,  and 
used  near  rather  than  proximal  for  the  first  row  of  carpalia,  accepted  infer- 
membral  as  "good,"  and  freely  employed,  if  indeed  he  did  not  originate,  the 
adjective  pretibial,  which  probably  would  have  come  into  general  use  had 
not  the  bone  in  question  proved  to  be  the  homologue  of  the  intermedium. — 
(Morse,  18,  13.) 

§  30.  Names  Indicative  of  Relative  Position.— Where  four  or  more 
similar  parts  form  a  series,  they  are  usually  numbered  1,  2,  3,  4,  etc.,  begin- 
ning with  the  one  nearest  the  head,  or  the  middle  line,  as  the  case  may  bo. 
Thns,  of  the  ribs,  the  first  is  next  to  the  neck ;  among  the  w^ftTO.\  ^wb^  -aV 
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vertebras,  cervicnl,  thoracic,  and  lumbar^  the  most  cephalic  is  the  first ;  bo 
too,  in  the  normal  position  of  the  limbs  (to  be  explained  farther  on),  the 
pollex  and  primus  (great  toe)  are  on  the  borders  nearer  the  head,  and  may 
sometimes  be  designated  as  the  first  digit  and  dactyl. 

In  designating  the  fractional  portions  of  the  length  of  a  bone,  the 
proximal  half,  third,  fourth,  fifth,  etc.,  is  the  first  ;  the  rait  iBllMflig  is 
order  toward  the  distal  end. 

When,  howBTer,  tb&aeriea  embrace  only  two  or  three  similar  parts,  the 
general  name  for  them  all  has  been  usually  followed  (in  Latin)  or  preceded 
(in  English)  by  some  word  indicative  of  relative  position ;  as,  e.  g.,  processus 
superior,  and  middle  commissure. 

This  plan  effects  a  saving  in  the  number  of  different  words  without  the 
risk  of  ambiguity,  just  as  when  we  say  John  Smith  senior,  junior,  and  third. 
But  all  such  terms  are  open  to  the  objection  of  being  compound,  and  there- 
fore  incapable  of  inflection. 

la  some  coses,  therefore,  the  more  general  terms  have  been  combined 
with  the  distinctive  prefixes  to  form  single  words,  like  supraspinaius  and 
mesogluiaux.  Owen  has  also  employed  (A,  III,  519)  postcava  and  prcecava 
and  the  senior  author  has  proposed  (!3l3, 306)  entopectoralis  and  eclopectoralis, 
and,  more  recently  (9  and  11),  a  series  of  similar  names  for  parts  of  the 
brain ;  e.  g.,  prtecommissura,  medicommissura,  postcommisstira,  etc. 

§  31.  The  Limits  of  Terminolog:ical  Change. — As  has  been  stated 
already,  the  modifications  here  proposed  are  intended  to  provide  for  what  seem 
to  be  actual  necessities,  irrespective  of  purely  theoretical  considerations,  and 
of  any  desire  for  a  perfectly  uniform  and  consistent  terminology.  It  may  bo 
well,  however,  to  specify  certain  general  limitations  to  changes  of  anatomical 
nomenclature. 

Priority  is  practically  of  little  moment  in  respect  to  the  names  of  organs, 
since  it  is  usually  difficult  to  ascertain  when  and  by  whom  they  were  first 
applied.  An  example  of  this  is  afforded  by  the  phrase  foramen  of  Monro, 
(Wilder,  3).  Nor,  indeed,  has  priority  always  been  held  sacred  in  systematic 
zoology.  Owen's  **Deino3anrians"  was  proposed  nine  years  later  than  von 
Meyer's  "Pjiclij-poda;"  yet,  as  stated  by  Huxley  (108,  33),  it  has  been 
retained,  notwithstanding  the  small  size  of  some  members  of  the  group. 

Etymological  appropriateness  is  sometimes  disregarded,  as  in  the  case 
just  mentioned,  and  in  the  more  familiar  names  Jiepiiles,  Vertebrates, 
Bdentates,  etc.  Prof,  lluxloy  has  recently  expressed  the  common  sense  view 
of  the  matter  as  follows : — 

"  IE  well  understood  terms  which  have  acquired  a  definite  scientific 
connotation  are  to  be  changed  whenever  advancing  knowledge  renders  them 
etymologically  inajipropriate,  the  nomenclature  of  taxonomy  will  before  long 
become  hopelessly  burdened."    (C,  16.) 

So,  too,  tho  names  of  organs  have  sometimes  been  given  in  reference  to 
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inablo  or  nnc^sontiiil  ohimictor,  or  havy  even  cnnTcycH  nn  orroneous 

yet  no  ono  now  thinks  of  discoi'iiing  either  rectum,  artcria,  or  carotuL 

Sometimes  oven  brevity  autl  etymological  accuracy  yield  io  established 

ttsHgc.     The  word  otbi/um,  proposed  by  the  eciiior  author  in  187'-?  (10,  *^1) 

M  the  technical  e<iuivaleut  of  /(jr?-flnH,  ig  both  shorter  than  antrbnifMimny 

ind  more  in  accordance  with  its  ctastiical  employment;  but  the  hitter  word 

m*  to  bo  more  generully  preferred,  and  we  are  ready  to  accept  it. 

In  another  case,  even  thoujch  u  new  tenn  lias  not  yet  come  into  general 

tF]iccial  vitality  may  be  impurted  to  it  by  the  authority  of  those  who 

y  liave  adopted  it.    No  marked  or  persifitciit  disfavor  i^  likely  to  be  shown 

ti-mis  whieh,  like  intjdon,  can  claim  Prof.  Owfu  a^  fnllier.  and  find  ti  god- 

hor  in  Prof.  Ilnxli'V. 

Bvoo  Milne-Edward?,  while  intiniatinK  (A.  XI,  234)  that  anatomical 
oonead&tnre  bus  been  created  in  ^allicieiit  perfection,  fritnkiy  admits  tbo 
nperiorily  of  m^ehn  over  inofllc  ipinilre. 

(33.  Some  Inconsistencies.— U  will  be  noted  {Fig.  6)  that  wo  have 
nAnined  from  giving  technical  names  to  the  mcinbnil  arthra  (joints)  or 
hire  merely  added  ihem  in  pareulheses. 

Thia  IB  ])urtly  because  the  need  of  names  for  parla  po  familiar  seems  less 
■t:pnt  than  in  the  l-u^>  of  somi!  other  organs.  Still,  it  is  certainly  undeslr- 
feUt  that  the  cariM>- metacarpal  arthron  should  be  cjiUpd  wrrV  in  man,  and 
hum  in  tbo  horfo,  and  the  chief  canae  of  our  inconsit-teney  in  this  respect 
hu  been  onr  inaljility  to  deci<le  upon  the  relative  merits  of  the  variona 
ich  might  he  applied.  The  names  stiggestwl  are  those  which  were 
by  the  senior  author  iu  1871  (lO,  21-24) ;  but  they  do  not  appear 
9a  btve  lieen  adopted  to  any  considerable  extent. 

Strict  logical  ronsietenry.  also,  would  impel  ns  to  siibstilnte  entoscapular 
id aiiimrttpufar  in  the  designation  of  a  fo?sa  and  miiBclo  of  the  scapula  ;  so 
too,  taprrtJtpinous,  sHpraspiuafuSy  ittfraspinonit,  and  infraitpinaiuf,  shonid 
^  prvMpina/uj't  etc;  notwithstanding  the  demands  of  consistency  and 
V^r,  and  the  example  of  Owen  (A,  til,  44),  we  decline  to  interfere  with 
diMe  bnef  and  old-established  titles  uf  welUknown  part& 

Pitrlher  informfttion  oucvroint;  tbu  cLfuigca  Id  Uie  names  of  ofigant  will  bo  given  In 
^  ladrx  uitl  iu  Uil-  hUu  uiid  Tabli-s  of  iiomea  iu  tlie  euvcml  cliapteis. 


It  will  be  notcil,  also,  that  of  the  two  Latin  names  for  firarl  we  have 
■dotted  the  longer  eardia,  rather  than  the  shorter  cor.  This  is  because 
imvativcs  and  compounds  of  the  former  are  by  fur  the  more  iinnierous  and 
bmiliar.  Hence  the  reelection  is  really  in  acoonhmce  willi  tbf  more  general 
principle  that  all  mca'^ures  of  reform  should  have  regard  to  ihe  pracficabiUty 
u  well  OS  the  abstract  suitability  of  a  change. 

The  «ise  with  sioinach  is  less  simple;  although  the  word  is  directly 
^ved  from  the  Greek  arufiaxtK,  it  is  jiraclically  a  vernacular  term,  while 
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most  of  the  deriTatives  and  compoands  are  formed  from  the  Latin  gaater. 
Perhaps  we  should  have  adopted  the  latter  as  the  technical  designation  for 
the  organ. 

§  33.  Names  and  Abbreviations  on  the  Figures. — Whatever  may 
be  the  practice  of  diflEerent  writers,  probably  all  will  agree  that  figures  for  the 
information  of  students,  and  especially  such  as  are  to  be  used  in  dissection, 
are  more  helpful  if  the  following  conditions  are  observed : — 

1.  So  far  as  possible,  the  technical  names  of  the  parts  should  be  written 
upon  the  parts  themselvea 

2.  Where  there  is  not  room  for  the  names  npon  the  figure  itself,  they 
should  generally  be  written  at  the  side,  and  connected  with  the  parts  by 
distinct  lines. 

3.  When  abbreviations  are  employed,  they  should  be  of  the  technical 
rather  than  of  the  vernacular  terms,  and  shonld  bo  uniform^  at  least  for  all 
flgarcs  of  the  same  organ  or  region. 

Whoever  examines  the  figures  in  the  present  work  will  see  that  an 
attempt  has  been  made  to  conform  to  the  above  named  conditions.  That 
success  has  been  only  partial,  will  be  at  once  anticipated  and  excused  by  all 
who  have  nndertaken  the  same  task.  The  need  of  abbreviation  was  greatest 
with  the  brain,  where  many  distinct  parts  are  crowded  within  a  small  space. 
Here,  as  a  rule,  only  names  of  more  general  application,  such  as  Fiitsura^ 
Gyrus,  Sulcus,  etc.,  and  their  abbreviations,  have  been  commenced  with 
capitals ;  but  this  distinction  has  not  been  observed  in  all  other  cases. 

In  the  explanations  of  the  figures,  the  abbreviations  are  given  in  alpha- 
betical order. 

§  34.  Terms  of  Position  and  Direction — Toponymy. — Like  other 
solids,  the  body  of  an  animal  has  six  general  aspect^. 

As  with  other  elongated  solids,  these  aspects  ore  two  ends  and 
four  sides. 

Were  the  body  simply  a  mass  of  homogeneous  material,  like,  for 
example,  an  oval  of  wood,  the  supporting  side  would  be  called  the  bottom, 
and  described  as  the  lotoer  side;  the  opposite  side  would  then  be  upper,  and 
be  called  top  ;  of  the  two  other  sides,  either  might  be  called  right,  and  tho 
opposite  would  then  be  left;  finally,  either  of  the  two  ends  might  be 
named  front,  and  the  other  end  would  then  be  known  as  back.  To  indicate 
the  two  ends  as  anterior  and  posterior,  and  tlie  top  and  bottom  as  superior 
and  inferior,  would  render  only  more  evident  the  fact  that  the  various 
aspects  of  the  mass  are  determined  and  named  according  to  their  relations 
to  the  observer,  or  to  the  surface  of  the  earth. 

But  with  the  animal  body,  at  least  the  body  of  the  adult  vertebrate, 
there  are  constant  and  more  or  less  marked  distinctions  between  tho 
opposite  ends  and  sides,  so  that  these  various  aspects  have  fixed  and  definite 
relations  to  one  another  and  to  certain  other  objects  or  influences. 
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food  and  drink  are  recoivpd  at  one  end  of  the  tKxIy,  and  the  organs 
cpecial  seuiw  art-  theiT  located.  Between  one  of  tlie  sides  and  the  ncrvoiis 
curd  IcDovn  as  the  myeloid  or  spinai  cord,  there  always  ititen'enes  a  subcyliu- 
drical  rod,  usually  of  boue  or  cartilage,  the  Culumna  vertebralis,  or  gpinnl 
totumn,  while  the  opposite  side  is  uut  &o  sepurated  from  tiie  myelou.  The 
two  renwiniag  eidcs  differ  lesg  from  oue  auother,  but  distinctions  have  been 
obwrred,  some  of  whieh  have  been  conuiicuted  upou  by  the  senior  author 
JO  pajM^rs  t3f  Vi,  13,  and  18. 

It  \b  obviouA  that  the  Louipuri&ou  of  the  corresponding  usperts  in  different 

laid  will  be  more  wisily  made  and  more  instructive,  if  the  animals  ean  lio 

pfaHwd.  actually  or  ideally,  in  some  common  position,  and  if  the  aspects  can 

be  called  alwuys  by  the  same  names. 

^m     S  3^*    "^be  Normal  Position  of  the  Body. — Taking  a.^  the  natDral 

^Bttitude  of  an  animal  tbat  whirli  it  aj^siimes  in  ordinary  locomotion,  there 

^^^bride  differences  among  Vertebrates.     The  bead  of  man  points  directly 

^41^  from  the  eiirth,  and  tbe  longitudinal  axis  of  tlie  body  forms  a  right 

u^le  with  its  surface  ;  with  the  gorilla  and  some  other  apes  the  axis  ie 

ilightly  inelineil  ;  with  hird^  it  forms  a  Fiuallor  angle  with  the  suppoi-ting 

^^wrfiKo;  but  with  tlio  larger  number  of  vertebrates  the  body  is  ucarly  or 

^■i|tiite  hurizontA). 

^Bk^^  the  question  is  entirely  one  of  bodily  organization,  and  has  no  refer- 
^PHbtu  meutui  or  spiritiml  preouiinrncc,  there  uever  has  been  made  uny 
Mfioaf  objeetioa  to  regarding  the'  normal  pogilton  uf  vertebrale  animals 
M  that  of  the  majority  uf  them,  in  which  tlie  body  axis  u  hnritontal,  mid 
Ihf  ttsjiect  nearer  the  earth  is  tiiiit  wbicb  is  separated  from  the  myelon  by 
the  Columua  Tertebralis. 

36.  Designation  of  the  Aspects. — Instead,  however,  of  applying 
varions  ajipe«U  names  nuMirally  suggested  by  the  parts  themselves, 
intipeetire  of  the  particular  attitude  n^-iimed  by  the  unimal.  anatomists, 
prolnibly  influenced  by  the  greater  practical  importance  of  the  human  body, 
luifl.-ilmuift  nuiversolly  employed  terms  which  arc  strictly  applicable  only  to 
man  in  the  eriH^t  attitude.  In  order,  therefore,  Ihiit  a  com)>arisoii  might  be 
iajlituted  Iwtween  corresponding  jmrts  of  man,  a  cat  and  a  liah,  it 
[•w  necessArv,  ut  leaitt  constructively,  to  erect  the  two  latter  upon  their 

FotvJihstonding  the  logical  incon-nstoncy  of  nuch  a  conrso,  and  the  risk 
[uf  zaininderstandings,  no  effort  at  reformation  seems  to  have  been  made 
early  in  the  present  century,  when  Dr.  Barclay,  ihc  anatomical  pro- 
of Professor  Owen,  published  n  little  volume  (A)  entitled:    '*  A  New 
Aiutuuical  Nomonolature,  relatmg  to  the  Terms  which  are  cxpresgive  of 
FoBliuu  and  Aspeet  in  the  Animal  System." 

%  37.    The  key  note  of  liurelay's  view  of  the  sabjoct  is  struck  In  the 
bHqving'  pangrkph : — 
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"  The  vagae  ambiguity  of  such  terms  as  iuperior,  inferior,  anterior,  posterior,  etc., 
mast  liave  beeo  felt  and  acknowledged  by  every  person  the  least  versant  with  anatomical 
descriptioD." 

Some  of  Barclay's  new  terms  have  been  occasionally  used  by  Owen,  but 
most  of  bis  contemporaries  and  immediate  successors  seem  to  bave  been  quite 
indifferent  to  his  suggestions,  and  only  within  a  comparatively  few  years  has 
the  subject  again  received  attention. 

Dunglison  admits  (A,  61)  that  "  Great  confusion  baa  prevailed  with 
anatomists  in  the  use  of  the  teims  before,  behind,  etc."  Spitzka  forcibly 
states  {1,  75,  note  1)  the  objections  to  the  use  of  anterior,  etc.,  and  refers 
{7, 165)  to  the  gradual  disuse  of  the  equivalent  German  terms  by  Henle, 
Gndden  and  others ;  more  exact  terms,  also,  are  occasionally  employed  by 
several  writers  who  do  not  explicitly  condemn  the  current  toponomy;  Goues, 
1,  150;  Cleland,  1,  170;  Gegenbaur,  A,  491;  Eolloston,  B,  33,  note; 
Huxley,  2. 

In  previous  publications  (A,  69,  and  1,/ere)  Mivart  more  or  less  consist- 
ently discards  anterior  and  posterior,  and  his  recent  work  (B,  258,  note,)  cha- 
racterizes them  as  ''Unfortunate  as  applied  to  a  quadruped  like  the  cat." 

Finally,  the  need  of  a  radical  "  change  of  base  "  has  been  proclaimed  in 
one  of  the  very  strongholds  of  anthropotomy :  — 

"  Now  that  the  mora  extended  study  of  comparative  anatomy  and  embryonic  develop- 
ment is  largely  applied  to  the  elucidation  of  the  homan  structure,  it  is  very  deidmble  that 
descriptive  terms  should  be  sought  which  may,  without  ambiguity,  indicate  poaition  and 
relation  in  the  organism  at  once  in  man  and  animals.  Such  terms  as  eephalie  and  eaudai, 
doTsai  and  ventral,  etc.,  are  of  this  kind,  and  ought,  whenever  this  may  be  done  oin- 
sistently  with  safflciont  clearness  of  description,  to  take  the  place  of  those  which  are  only 
applicable  to  the  peculiar  attitude  of  the  human  body." — Quain,  A,  1,  6. 

This  is  certainly  explicit  as  to  the  principle  involved,  and  it  is  to  be 
hoped  that  later  editions  of  this  standard  Human  Anatomy  may  display  its 
practical  application  to  the  body  of  the  work. 

The  ambiguity  here  alluded  to  is  not  merely  hypothetical.  In  a  recent 
work  (Mivart,  B)  the  M.  sterno-mastoideus  is  described  (p.  134)  as  arising 
"  beneath  the  anterior  part  of  the  pectoralis  major,"  but  on  p.  145  a  part  of 
the  M.  ectopecio rails  is  said  to  arise  **  beneath  the  manubrium  [prsester- 
num]."  In  the  former  case  beneath  means  entad  of  or  dorsad  of,  while  in  the 
latter  the  same  word  signifies  ectad  of  or  ventrad  of.  The  experienced 
human  or  comparative  anatomist  may  kuow  what  is  intended,  and  the  con- 
text would  enable  any  one,  with  a  little  study,  to  determine  the  matter  by 
exclusion  ;  but  there  are  so  many  instances  in  which,  by  reason  of  the  ab- 
sence of  planes  and  straight  Hues,  the  context  must  be  depended  upon  in  a 
greater  or  less  degree,  that  needless  ambiguities  should  be  avoided. 

The  foregoing  illustration,  however,  by  no  means  exhausts  the  list  of 
possible  ambiguities.    In  the  normal  position  of  a  vertebrate,  the  heart  is 
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ittt  tijo  Cuiumtm  vcriebralis ;  in  the  natural  altitude  of  man,  it  ia 
beneath  the  bifurcutiou  of  the  (rac/ii-u;  iu  thu  pusitiuu  iu  which  both  luaii 
and  «|uadrapcdd  arc  coiuiiioulj  diaaected,  the  licart  is  beneath  the  gternum  ; 
fiuull)',  it  may  be  said  to  Iw  beneath  the  rr'is  or  the  MM.  i/tierevsfaks  in  tlip 
wiise  of  being  euvervd  b_v  ibt'iii.  The  single  Euj;Iish  word  here  intjuns  kuc- 
cTSsivoly  ventrad  of,  oaudud  of,  dorsad  of,  ami  entad  of  the  organs  on  four 
difTorent  eidea  of  it.  Whutever  may  be  thought  best  by  tlie  writere  of  de- 
Bcriptions  for  advancwJ  studcnti'.  wo  hold  that  tho  use  of  such  terms  in  a 
work  pxprcsalj  designed  for  hcgijincrs  would  be  little  oUc  than  a  sclf-stulti- 
Seation  of  itd  authors  and  a  mockery  of  its  ix-aders. 

g  3t*.  The  Intrinsic  Toponymy. — following  tho  suggeatiou  of  IJar- 
tttid  the  more  or  \vi^^  luufiistcnt  examjilc  of  ilie  other  writti-s  abovu 
f  we  shall  wkioUy  discard  all  terms  which  ''eontaiu  an  allusion  tu  the 
■itnation  of  different  objects,  as  they  stand  with  respect  to  the  heavens  and 
the  mrth  t"  and  shall  dcsi^rnate  the  Bs|ieots  and  regions  of  the  body  by  terms 
derlTcd  from  names  which  liavc  been  applied  to  the  parts  thomsehos.  IIcucc 
*e  ifaall  speak  of  the  cephalic  aud  the  caudal  ends  or  aspects  or  regions;  of 
tbe  dorital  and  central  asjiecU)  or  regions ;  aud  of  the  daciral  aud  sinii^tral 
tKptvU  and  rcgtonit. 

Such  terms  constitute  a  Toponvmical  Vocabulary  which  is  ba^ed  upon 
Intrinsic  instead  of  purely  extrinsic  and  accidental  relatione. 

§39,  Cephalic  and  Caudal— Iferclay  proposed  tho  words  ailantal 
md  tacrai  for  the  designation  of  the  position  of  port-s  lying  toward  the  head 
DT  the  tail  in  reference  to  an  imaginary  plane  dividing  tbe  body  at  about  the 
taiddlc  of  its  length. 

Ia  many  of  the  lower  vertebrates,  however,  there  is  no  distinct  atlas  or 
Mcnim.  and  in  any  case  these  terms  would  not  apply  strictly  to  iiarts  beyond 
tbe  bones  in  ipiestiou  :  hence  Barclay  devised  ft>r  the  head  an  entirely  new 
let  of  te^m^s  ininl,  glabeUar,  etc.  So  far  as  we  know,  allnntal  und  mcrat 
octnr  only  in  the  writings  of  Owen  (A,  III,  519)  and  Turner  (/,  819). 

Thorher  has  employed  (/,  283  and  30".i)  orad  as  both  adjective  and 
idTtrb,  but  the  correlative  aborad,  which  might  have  been  expectcil,  has  not 
been  ohterred  by  ns  in  his  papers. 

Ofphalic  and  caudal  are  employed  by  Cleland  {1),  and  are  recommended 
ain  as  stated  above.  Their  aignificution  is  obvious,  and  practicidly 
seems  tu  be  no  serious  objection  to  their  use,  uUliough  it  is  ]>0S3ibIe  to 
inugioe  cases  where  some  ambignity  might  arise  from  the  fact  that  each  is 
tywl  ia  two  senses,  the  one  relutivo,  and  tho  other  absolute.  For 
pie,  in  the  iihsolute  seuse,  only  ihe  vertebrae  of  the  tall  are  caudal; 
bat  n<Iulive1y.paHi://f/  may  be  used  to  designate  one  or  more  vertcbne  in  any 
part  of  the  series,  which  arc  sitnatcd  nearer  than  others  to  tho  cau<lal  end  of 
tliB  body.  So  too,  we  may  speak  nf  the  caudal  aspect  of  the  skull,  or  of  tho 
cephalic  mcmben  of  the  seriea  of  candal  vertebne. 
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g  40.  Dorsal  and  Ventral. — By  their  deriTation,  and  by  their  appli- 
cation to  distinctly  differentiated  and  universally  recognized  regions,  these 
two  terms  are  perfectly  acceptable  so  far  as  the  vertebrates  are  concerned. 

Shoold  the  alleged  correspondence  of  the  ventral  region  of  the  Vertebrate  with  the 
tergal  region  of  the  Arthropod  prove  to  be  one  of  true  homology,  it  may  be  desirable  in 
time  to  discard  dorsal  and  ventral  for  more  suitable  terms,  but  for  the  present,  if  on 
practical  grounds  alone,  it  seema  well  to  retain  them. 

As  stated  above,  these  are  among  the  terms  recommended  in  Quain,  and 
they  have  been  somewhat  generally  employed  by  anatomists  ;  Huxley,  A,  1 
et  seg. ;  Owen,  A,  III,  3  ;  Sanders,  1 ;  Hadlich  t,  97,  note ;  Mivart,  A,  G9, 
B,  263  and  J,  fere. 

To  avoid  ambiguity,  it  will  be  better  to  employ  dorsal  only  in  the  sense 
here  indicated,  and  to  characterize  the  costiferous  vertebne  as  thoracic. 

§  41.  Dextral  and  Sinistral.  —  These  are  simply  more  technical 
equivalents  of  the  English  right  and  left.  No  objection  has  been  made  tu 
them,  or  substitutes  offered  for  them. 

§  42.  Lateral. — Usually  the  two  sides  are  so  similar  that  what  is  true 
of  the  one  is,  approximately  at  least,  true  also  of  the  other.  Hence  it  is 
often  desirable  to  employ  a  general  term  applicable  to  either  or  both  the  right 
or  the  left.  Such  a  term  is  lateral,  the  derivation  of  which  properly  indi- 
cates the  fact  that,  as  compared  with  the  two  ends  or  the  top  and  bottom, 
the  right  and  the  left  are  the  sides.  Lateral  is  therefore  a  more  genera] 
term,  while  dextral  and  sinistral  are  specific. 

§  43.  Mesal. — In  the  restricted  literal  sense  of  entering  into  the  com- 
position of  the  head  or  the  tail,  certain  parts  may  be  said  to  be  absolutely 
cephalic  or  caudal ;  but  in  most  cases  these  terms,  like  dorsal  and  ventral, 
merely  indicate  a  greater  proximity  of  the  part  so  charactei'izcd  to  one  or 
the  other  of  the  four  aspects  in  comparison  with  some  other  part,  named  or 
implied.  Even  when  used  in  an  apparently  absolute  sense,  they  are  really 
relative  terms. 

This  is  because  there  has  not  been  detected  any  structural  line  or  plane 
of  demarcation  between  the  two  ends  of  the  body,  or  between  the  back  and 
the  belly. 

But  with  right  and  left,  the  case  is  different  The  right  eye  and  the 
right  kidney  are  not  simply  nearer  than  the  left  to  the  right  side  or  aspect 
of  the  body  ;  they  also  form  parts  of  the  right  half  of  the  body,  and  this 
half,  notwithstanding  the  nnmerous  instances  of  continuity,  is  so  readily 
distinguishable  from  the  left,  that  one  may  almost  describe  the  body  as  if  it 
were  formed  by  the  union  of  two  pieces,  similar,  but  reversed  in  form  and 
position. 

The  plane  of  junction  of  the  right  and  left  sides  is  at  or  near  the  middle 
of  the  body,  and  has  been  known  as  the  middle  or  median  plane,  a  longi- 


idiiial  lino  theirin  l>cing  rolled  a  midtUe  or  mtiliah  line.     Hut  Rinco  certain 
part^  lie  upon  or  cross  this  |)lane,  and  Binix*  it  is  Hdmctimes  dt-sirable  Ut 

Iepcak  of  liiteral  part-s  as  more  or  loss  near  it,  Barclay  proposed  (A,  1:^1) 
for  it  (ho  single  word  tncfton. 
I      Uc  have  not  met  with  this  word  in  other  writings,  ulthougk  mcautl  and 
metiad  arc  not  infrequent. 
NoverthelcsH,  it  ^ecms  dctiirablc  to  dcsigniitc  iliis  middle  plane  by  a  singlo 
word  which  is  at  once  ttignificuiit,  sliort  itnd  nipuble  of  iunecLlon. 

I  Such  a  word  is  mexon,  from  llie  Gret-k  to  ftioov,  the  middle,  ecgnivalent  to 
the  morv  pondi'miis  Latin  vu:dttuUium.  This  wurd  and  itd  derivalivea  were 
proposed  {Si)  by  the  i<eniur  author. 

For  convenientx'.  any  |H)int  or  Hne  therein  may  he  calliM]  nifgvii,  lint  the 
^^^nea  moat  fref^uently  n^ferrod  to  in  des-riptiou  c^onstitiite  the  dorsal  and 
^■ventral  borders  of  the  pluue,  and  tnay  be  known  as  dor/tinieson  luid  veiitri- 
^HHMi  respectively, 

^^^kTu  uvuid  ambiguity,  it  would  be  well  to  employ  meml  and  its  derivatives 
only  in  reference  to  the  meson  ;  iniermediaifi  (middle)  may  then  lie  applied 
lo  the  wH'ond  of  any  series  of  Ihri'o  similar  part;*;  nliile  medial  (joiild  lie 
ucd  in  reference  to  the  digitus  inedius. 

(  M.  Coareniont  addiUoua  to  the  vocobulnrj  of  t'lpooTmv  tvould  \k>  terms  of  aSoglc 
•ndv,  eorroaimading  tvitli  mi^-aon,  but  iuilicntiag  rcHpecUvely  tbo  doml,  veutial  mad  athcr 
MpocU  or  tb«  bodj.    Wv  rcfrBin.  li^jwovur.  from  makinji  any  a'^sdOc  soggestioa. 

^B      §  45.     Designation  of  the  Regions  of  the  Limbs.— The  bixly  us  a 
^"  vhole,    with  the  cat  a*   with   most  vertebrates,  consifsts  of  two  general 
iliriaionB,  axiai  and  appendicular ;  the  former  is  the  body  proper  or  sonui ; 
the  bitter  arc  the  limbst  or  mrmdrn. 

On  account  of  the  approximately  Tertical  position  of  the  arms  ami  legs 
in  Uie  natural  attitude  of  man,  their  attached  and  free  ends  had  been  called 
•i'/r  and  iufrrior,  or  upper  v.w\  loiter. 

r'or  these  terms.  03  inapplicable  to  the  lirohs  of  many  animals  (fishes  and 
lartlei,  etc.),  an  arc  the  terms  anterior  and  posterior  (in  the  unthropic  sense) 
la  the  rest  of  their  bodies,  Barclay  wisely  substituled  proximal  and  distal, 
vhioh  have  lieen  very  generally  adopted. 

We  i?peak,  therefore,  of  the  attached  end  of  any  appendage,  as  lirah,  car, 
barbel,  tentiirle,  horn,  Fpino,  as  the  proximal  end,  iVi  free  or  unattached 
extremity  being  in  like  manner  calleil  diMal.  The  same  t<Tm8  apply  to  tho 
comsponding  end*  of  the  segmcnw,  bones  and  muscles  of  these  app^nidages. 
^m  As  has  been  well  remarked  by  Mivart  (.?,  5(Kt).  "The  tjiil,  to  a 
B  certain  extent,  part^ikes  of  iho  natures  of  buth  the  trunk  and  tlie  limbs. 
It  is  hkc  the  limbs  in  that  it  is  solid,  that  it  contains  no  body-cavity, 
utd  ifl  not  traversed  by  the  alimentary  canal."  SttU,  the  tail  is  i-eally 
a  diriaion  of  the  soma,  and  its  two  ends  should  be  designated  as  cephalic 
and  caudal. 
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Barclay  seems  not  to  hare  concerned  liimself  for  otiier  than  Elnglish  tuerB  of  his  nrw 
terms,  and  ue  can  only  conjecture  what  he  would  have  made  the  classical  forms  of 
proximal  and  distal.  Following  analogy,  they  may  be  rendered  proximalit  and  dittaiu, 
though  no  Buch  Latin  words  exiet. 

F«r  the  four  other  a^ects  (borders  or  sides)  of  each  limb,  Barcbtj 
proposed  the  terms  ulnar,  radial,  aiicoruil  aud  thenar,  tibial,  fibular^ 
rotular  aad  popliteal. 

These  have  been  employed  to  some  extent  by  later  writers,  but  they  are 
open  to  at  least  three  objections:  they  are  specific  instead  of  general;  the 
bones  from  which  they  are  derived  are  not  recognizable  in  *' fishes;"  with 
many  mammals,  the  uhia  and  radius  art>  crossed  instead  of  parallel,  uud  with 
some  the  ulna  aud  tibia  are  but  slightly  developed. 

Huxley  and  some  other  Englii^b  anatomists  have  employed  the  genial 
terms  preaxial,  postaxial^  epaxial,  and  hypaxial.  Bnt  these  words  are  liable 
to  misconception  because  axial  has  lK.>en  used  already  in  reference  to  not 
only  the  axis  vertebra,  but  also  the  entire  skeleton  of  the  trunk  as  contra- 
distinguished from  that  of  the  limbs. 

Perhaps  the  chief  objection  to  all  these  terms  is  that  they  are  not  really 
necessary,  and  introduce  undesiniblc  verbal  complications. 

The  limbs  are  certainly  part  of  the  body,  aud  whether  or  not,  as  held  by 
Thacher  (/)  and  Mivart  (J),  they  arc  essentially  and  primarily  only  isolated 
and  differentiated  portions  of  eontinnous  lateral  fold,  there  seems  to  be  a 
general  assent  to  IIuxle}''s  proposition  {4)  that,  for  comparison,  the  limbs 
should  be  regarded  as  extended  laterad  at  right  angles  with  the  soma. 

Hence  it  seems  to  us  must  natural  to  apply  to  the  aspects  of  the  limbs  the 
same  terms  which  are  applied  to  the  corresjK>nding  regions  of  the  soma. 
Thus  each  limb  preseuts  a  dorsal  and  a  vcntiul  asjxict,  a  cephalic  and  caudal 
aspect,  aud  a  proximal  and  distal  end. 

§  40.  Terms  of  General  Application  to  the  Whole  BoAj,— Central 
and  peripheral  were  proposed  by  Barclay,  and  have  Iwen  very  generally  used 
by  anatomiatfl.  They  are  especially  applicable  to  the  parts  of  the  nervous 
and  vascular  systems,  since  the  vci-sels  and  the  nerves  may  be  said  to  radiate 
from  or  converge  to  the  heart  aud  the  myelencephalon  (cercbro-spinal  axis) 
as  anatomical  and  physiological  centers. 

Barclay  also  recognized  the  need  of  terms  denoting  nearness  or  remote- 
ness with  respect  to  the  surface  of  any  part  of  the  body,  and  proposed  dermal 
in  the  one  case,  central  doing  duty  also  in  the  other. 

Most  anatomists,  however,  have  contented  themselves  with  the  older 
words,  outer  and  inner,  superficial  and  deep,  siihlime  and  profound. 

Of  these  terms,  three  are  incapable  of  inflection  ;  all  arc  very  commonly 
employed  in  a  metaphysical  sense,  and  are  therefore  more  or  less  ambiguous; 
while  the  last  two  are  quite  iuajipropriatc  to  the  insignificant  stmctnrea 
with  which  they  are  often  assjciated. 
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The  nceA  of  other  torms  tlian  those  in  neo  was  80  ^norally  and  so 
strongly  ft-lr  among  the  stiHk'nts  in  tlic  Aniibimicu]  Ijjilmrotorr  of  CoruoU 
University  that  the  angg-i'stiou  to  omploy  cfjf'il  i"i*i  w:/fl^  was  wfleomeii,  and 
they  were  published  in  thi?  urticle  (J>)  alroudy  mentioned.  Derived  rvspec- 
tivcly  from  ivro^  and  Uro^  their  significance  is  obvious,  while  their  brevity 
ttud  ea|iacity  for  inflection  will  probably  eommend  them  to  accurate  working 
itnutotni^tfi. 

Bulh  words  are  iilreody  raiiiiliar  in  the  words  ecfozoa,  entotoa,  enttrpUr, 
euiogintauHt  ecta^ihtlmis,  ilc.  As  ii  nik-,  it  nJU  probably  bo  well  to  employ 
them  in  rfference  to  lamina  or  surfaces. 

g  47.  Inflections. — Barclay  proposed  that  the  various  adjectivo  forma 
shnnld  bo  convertrd  into  advorbs  by  substituting  fur  the  ending  ff/  the  let* 
terg  arf,  the  Latin  cquiralcnt  of  the  English  ward.  Thus  ihrmi,  rctitral, 
tfet/ro/,  tiinutral  aud  lateral  became  dormd,  ventrad^  dcxtrad,  sinittrad,  and 
iatrrad.  Suhstitutiug  mcsal  for  mesial,  and  cephtilic  and  caudal  for  aflanlal 
and  taeral,  wo  liuvc  in  addition  the  terms  mestid,  cephah'l  and  caudad. 

Proximalt  diatal^  ental  and  ectal  arc  readily  couvorted  into  the  advcrl}s 
fToximnd,  diatad,  entnd  and  fctad. 

For  cx.iraple,  the  dura  (matter)  nuiy  be  described  as  eciad  of  the  brain, 
bat  en/ad  of  the  rrjnium.  A  part  may  be  diviilod  by  cu  tting  either  cc/o-en/arf, 
from  without  inward,  or  enl't-cclofL  from  witliin  imtward. 

The  adverbial  forms  occur  less  frequently  than  the  luljet^tives,  but  dorsad 
nsed  by  iluxley,  as  reporte<l  in  Nature,  Jan.  *l,  1S81,  p.  281,  and  this 
her  with  vent  tad  and  inestad  am  syatematicaJIy  employed  by  Slivart  in 
irceent  pai)cr.  (Jf,)  aUbongh  not  in  his  latest  work  (B). 

§  46.  Use  of  the  Prepositions  Of  and  From. — 0/  is  used  with 
lenna  of  relative  position,  wlicn  t!ic  verbs  la  Ifc  or  to  lie  are  cxpreaacd  or 
nnilprrtood-    llius  we  say.  the  elbow  is  distad  of  the  iihoulder. 

Pmm  is  used  with  active  vc-rbs  implying  extension  or  passage  from 
ooe  point  (o  another;  thn.'*,  the  mycUm  extends  randad from  the  brain;  tho 
hamema  extends  dint  ad  from  the  shoulder,  etc, 

%\^.  Limitations  to  Accuracy. — Tho  use  of  the  terms  above 
enamerated  certainly  renders  it  possible  to  be  more  definite  in  description. 
Yet  al»olQte  aocaraey  and  exactness  are  often  unattainablo,  with  uu  animal 
like  the  cat,  whore  there  are  few  plane  surfaces  or  straight  lines.  It  often 
becomes  necessary  to  designate  the  relative  positions  of  two  parts,  or  tho 
ilircc't)^>u  of  a  line  npon  a  more  or  lei^s  curved  or  undnlatiug  surface.  For 
nample.  on  Fig.  7  representing  approximately  the  outline  of  a  transection 
of  the  body,  the  point  a  U  obviously  iuterad  of  the  \nm\lb.  So  too.  the 
point  c  is  dorsad  of  the  point  d.  Bnt  the  point  r  may  l)e  descnlKHl  as 
Utcro-vontrad  of  6,  or  dor!o-me^-:id  of  d ;  it  would  seldom  happen,  hnwevor, 
that  the  curvature  should  be  erjual  on  both  sides,  and  usually  tlie  needod  qual- 
ification would  be  supplied  by  the  context. 
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%  60.    DeriTatiTes. — With  derivative  words  tLe  connecting  vowel  is  commonly  i; 

e.  g.,  aiipet,  elatiger,  father,  fidiun,  fiuetigena,  deeimanus,  Tieurilemma,  and  xiphittemum. 
But  classical  exceptions  are  inulainedicat,  quadrupedat,  noctumgilvs,  and  deeumanui.  In 
common  English  and  Bcientific  terms  of  Latin  or  Greek  origin  the  <?  la  common  ;  e.  g., 
nmJbodexUr,  hurgonuuUr,  gastrotomy,  termonology,  ventroinguinal,  laterojlexion.  mtteopunh 
tent,  vaaomotor,  eurvograph,  neuroglia,  ocviotpituU,  pUuroperUoneal,  xipkotura,  »eptopyra, 
htfooglobin,  eephaiotribe,  etc.     Rarely  is  it  e  aa  in  veaaeetwn. 

Both  analogy  and  euphony  lead  one  to  use  the  j  when  the  first  part  of  the  word  is  of 
Latin  origin,  and  the  o  with  the  Greek. 

Hence  we  have  doraimaon,  tentriimaon,  doriieumbeTU,  laterieumbent,  dextrifiexion, 
rini^ritiertion,  eephidoduetion,  eaudiduetioti,  etc.  t 

%  61.  Compound  Words. — The  two  Latin  compounds  known  to  us  are  veruri-taguM 
and  veati'contubemium.  The  following  common  or  technical  English  compoand  words 
are  selected  from  Webster's  English  Dictionary,  or  the  Medical  Dictionaries  of  Dunglison, 
or  Uttre  et  Robin,  or  from  the  writingsof  Barclay,  Humphrey  (E),  and  Straoa-Durckheim : 
Anglo-Saxon,  eoneato-convex,  dextro-gyr<de,  DerUro-appendicular,  catto-vtrtebral,  eotto- 
alaria,  eavdo-pedal,  otaeo-attaneoiM,  occipitO'Kapularia,  dorao-Utteral,  meto-doraal,  tiemo- 
elavictUar,  clato-cucvUaire,  eluci-atemal,  davio-humeralU.  By  analogy  with  the  foregoing, 
compound  tenns  of  direction  should  read  dorso- central,  eaudo-eepHtUie,  meto-tatera!, 
tinutro-aphalic,  etc. 

g  52.  Combination  of  Words. — The  names  of  two  or  more  organs  or  tissoea  may 
he  conjoined  like  the  words  for  regions ;  thos  we  say  mxitculo-tendinova,  or  gattro-hepat^c. 
But  the  names  of  organs  are  never  combined  with  the  names  of  regions  ;  hence  such  a 
term  as  doritfgiistrie  does  not  occur. 

g  63.  Hybrid  Words. — Some  of  the  terms  already  mentioned  are  formed  by  the 
union  of  Latin  with  Greek  words;  e.  g.,  dorrimaon,  meao-Uiteral,  and  caudtheephaiie ; 
several  otliers  are  likely  to  he  employed;  e.  g.,  elaro'ina^oideua,  and  felitomg. 

Beyond  the  occasional  intimation,  is  the  dictionaries,  that  a  term  is  hybrid,  the 
subject  seems  to  be  ignored,  and  it  might  fairly  bo  inferred  that  literary  authorities 
entertain  one  or  the  other  of  two  opposiio  convictions;  either  mongrel  words  are  verbal 
monstrosities  which  will  be  shunned  instinctively  by  all  weH^regulated  minds,  or  there 
is  no  more  serions  objection  to  their  nse,  or  even  their  creation,  than  to  the  employment, 
or  oven  the  production,  of  mules,  or  the  mixed  varieties  of  grapes  and  roses. 

However  this  may  be,  the  fact  is  that  the  Latin  and  the  Greek  tongues  have 
united  to  form  the  following  nine  hybrids  which  may  be  found  in  Latin  writings: 
antiealo,  bielinium,  erpptoportu'm,  dentarpnga,  epitogium,  monoaolis,  monotorxi,  paeudti- 
fiaeua,  and  pseudo-urbanus.  Of  these,  the  third  only  occurs  with  any  degree  of 
frequency. 

Whoever  will  spend  the  time  to  look  tlirough  an  Unabridged  DirtioQBi7  of  the 
English  language — and  the  interest  as  well  as  the  instructiveness  of  isuch  a  search  can 
hardiy  be  realized  by  those  wlio  use  the  volume  only  for  occasional  reference — will  find 
tbat,  after  excluding  the  twenty-five  or  more  words  ending  with  meter,  which  may 
perhaps  be  derived  directly  from  the  Latin  form  metmtn,  there  are  more  than  one  hundred 
hybrid  words,  many  of  them  in  good  standing.  Many  more  are  to  be  gleaned  from  the 
Dictionaries  of  Medicine  and  the  other  Arts  and  Sciences. 

Nevertheless,  it  is  probable  that  a  due  regard  for  the  feelings  of  the  classical  purists 
in  whose  eyes  language  was  not  made  for  man,  but  rather  man  for  language,  will  lead 
scientists  to  refrain  from  the  introduction  of  mongrel  terms  when  others  will  serve  the 
purpose,  and  we  shall  be  pleased  to  receive  suggestions  leading  to  the  substitution  of 
wholly  unobjectionable  words  for  any  of  the  hybrids  which  may  occur- In  the  present  work. 
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Practical  Application  of  the  Foregoing  Considerations  in  the 
Designation  of  Some  Parts,  and  in  the  Indication  of  their  Relative 
Position  and  Direction. 

JS  5L  The  Primary  Divisions  of  the  Body.— Soma  and  Mem- 
bra.—The  CDtire  biwiy  of  a  iicjrnml  imd  t-omplcte  Verlt-bnite  prt-seiits  a 
principal  axial  portion,  and  an  appendicular  por/ion^  llic  arms  and  legs, 
which  miiT  bo  sjxikon  of.  collec'lii*eI_v,  us  the  li'mbu  or  m«inbra. 

NeiUicr  the  elassieul  nor  the  vcnmcular  lerms  for  these  divisions  havo 
been  vtsxnX  with  de^jtnthlc  exactitude.  With  the  ancients^  corjms  might 
wsrnifv  ftther  the  entiiv  Iwdy,  or  the  trunk  us  distitigni^hed  from  the  head, 
nliile  the  English  ftw/y  miiv  refer  to  t-ither  the  whole  body  in  distinction 
from  the  mind,  the  axial  part  in  di.stinetion  from  (he  append icnUir  part,  or 
the  principal  portion  of  tin*  former  in  distinction  from  the  head  antl  the  tail. 
Truticus  usnally  meant  the  body  apart  from  the  limb?,  but  the  head  and  the 
tmnk  lire  sometimes  gpokcn  of  as  distinct  regions. 

In  view  of  this  lack  of  tliserimiimtion  wc  venture  I o  suggest  that  tho 
ratirc  pbjaicul  part  of  an  animal  tie  culled  the  corpUH  or  batif/  ;  that  truncun 
and  tmnk  be  applied  only  to  that  part  of  the  u\ial  iMtrtion  which  intervenes 
detweoQ  the  neck  and  the  tuil  ;  an<l  tlmt  the  (entire  uxial  portion,  including 
lH<au],  neck,  tmnk  and  tail  h.}  tlenominntcxl  the  soma. 

true  that  the  Greek  m-ma  w.'w  genemlly  equivalent  1/t  the  Latin 
nd  that  manj  of  its  derivatives  and  compounds  refer  \o  the  entire 
orpuiisoi ;  but  the  term  snmalome  was  proposed  by  Goodair  to  indicate  a 
rtrtibml  MPtftn^'Hi,  of  wiiich  the  limbs  are  merely  oecasioual  comjioucutB. 
Somite  and  Mmnlnphnre  wr^  uwJ  by  Balfour,  A,  II,  3,  141. 

Tho  nndcsirability  of  the  introduction  of  a  somewliat  unfamiliar  term  is 

folljadmittod.  It  is  probable,  however,  that  it  noe<]  not  bo  employed  very  often. 

{f  U.     Fi^ro  2  is  a  diagntm  of  tho  dorsal  aspect  of  the  cnt^  intended]  1^ 

illurtrat«  certain  very  general   features  of  it  or  of  any  other  vertebrate 

provided  with  two  pairs  of  limbs. 

The  ontline  of  the  mnui  is  elliptical,  the  larger  end  correepondiug  to  the 
iforl,  and  the  smaller  with  the  tail. 

Thcanrt*  and  /<•//»  are  rei)rescn  tetl  na  lateral  appendages  projecting  at 
right  anglcft  with  the  longitudinal  somatic  axi^.  or  menon. 

Each  limb  has  an  attached  or  proximal  end,  and  a  free  or  d>n(al  end. 
The  right  and  loft  tides  of  the  entire  body  are  antilropic  or  symmetrical 
•I'/A  each  other;  that  is,  they  are  remrsed  reptttittons  of  one  another  iu 
ife  dirpciionff. 

hij.     Bc^nners  in  Anatomy  are  sometimes  confneed  by  the  fact  that, 
vith  anme  figuros,  tho  right  is  at  their  own  right,  while  with  others  the 
of  the  figure  i.^  upon  their  left. 

lis  confusion  may  be  avoided  by  a  preliminary  cxerciBO  with  a  familiar 
riiject:— 
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Ra  3.  Transection 


■^f  fij.4  Hemisectton.  -^ 

DiAOBAHS  OF  Three  Abpects  of  a  Vertebbats, 
ExHmrrraa  the  host  Qbinebal  Featubes. 


OF   FTaURBS. 
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TTold  a'  Ixwk  ami  note  iU  Mveral  a^^jKiotti — tlio  top  nnd  bo/toTn,  the  back 
md/rant,  the  ritjhi  and  /--//  .t/rffix.  For  tho  imrposc  of  eompari»on.  tlicso 
•flpeoU  may  be  considered  to  correspond  with  Ihe  Awr//  and  mudtil  agpcct, 
the  Aiwjk  and  the  bfUy,  the  r/y*^  and  /p;i(  siths  of  a  man  or  a  cat. 

WlwB  lh«  book  u  held  BO  8s  to  pei-Tnit  the  reading  of  u  titk-  jiriated 
across  the  !)ack,  the  varions  aspects  coincide  in  position  and  direction  with 
the  body-ttspeot^i.  The  ri^ht  is  ar  the  rij^ht  of  (he  ohsorver,  and  tin?  h'fl  at 
hi£  left ;  the  back  faces  in  the  same  direction  with  his  own,  while  the  top  of 
the  bvik  \s  upward,  and  its  bottom  down. 

But  when  the  lw»ok  is  held  just  ready  to  ho  opened,  the  top  and  bottom 
bave  the  Kime  directions  as  hefoa*,  hut  the  hack  and  front,  the  right  and 
\eit  eides  are  mwsed.  The  nght  of  the  book  is  opposite  the  loft  of  the 
obiffver,  and  inpe  versa. 

In  the  first  ca?e,  the  obsorrcr  and  the  book  are  related  ns  are  two  persons 
one  behind  the  other:  in  the  second  case,  the  relation  is  that  of  two  persons 
ing  each  other,  and  as  when  one  views  his  own  image  tu  a  mirror. 
Agnin,  if  the  lM)ok  is  htdd  w  that  the  hirer  end  is  in  view,  the  right  and 
■till  corn"S|HJud  with  thoKc  of  the  okserver;  but  if  it  is  turned  «o  a*  to 
the  titp,  then  the  right  and  left  are  reverufd.  The  same  difference 
vatU  m  the  case  of  transections  of  objects.  If  a  hook  were  cut  acros,«,  there 
vonld  be  cxjiosed  two  cut  snrfaccs.  the  bottom  surface  of  the  nppor  part, 
^_  bmI  the  top  surface  of  the  lower  part.  With  an  animal,  these  would  be 
^Bnlted  the  cundal  surface  of  the  cephnlic  part,  and  the  cephalic  surfuce  of 
^Hjj^ttudal  poi't.  If  the  fnrmcr  i^  vicv/ed.  the  right  and  loft  of  the  surface 
^HHriiIc  with  those  of  the  ohso^rver:  if  the  latter,  then  the  right  and  left  ore 
^P  rmraed. 

^^  As  with  objects,  so  with  their  i-epre.«en  tat  ions  in  pictures  and  diugrams. 
^^  Tie  right  and  the  left,  the  dor.sal  and  the  vcnlru!  asiwcts,  are  to  be  so  desig- 
^B  Ttated.  tphatevrr  ma^  be  their  position  on  th$  page  or  iviih  respect  to  the 
^H  witenrr. 

^f  Thp  foregoing  remarks  concern  stfrnmefrictd  figures,  which  represent 
other  the  dorgal.  the  ventral,  the  caudal  or  the  cephalic  aspects  of  an  ani- 
Bal,  or  it<t  parts.  As  n  rule,  in  the  present  work,  snch  figures  are  so  placed 
^  that  the  meson  coincides  in  direction  with  that  uf  tlie  obsonor,  and  with  the 
^■kaiyr  diameter  of  the  page,  as,  e.  rj..  Fig.  2  and  3. 

^^^—Figures  whieli,  like  Fig.  4,  are  unsymmetrical,  and  represent  the  lateral 
^^^R^  of  animals  or  their  parts,  are  usually  m  placed  that  the  meson  lies 
^•TOs  the  pitgi',  and  at  a  right  angle  with  that  of  the  observer.  Usually. 
«!»,  in  ucconlancc  with  distiuguisheil  precedent,  us  remarked  in  a  paper 
(1?)  by  tlic  ecuior  author,  the  cephalic  end  of  such  flgni'cs  is  tunicd  toward 
Utitlfp  of  the  page  and  of  the  obsener. 

%  &7.     Position  and  Direction  on  the  Soma. — The  letters  A,  B,  0, 
D,  R.  ¥,  (>,  U.  I*  K,  with  the  dotted  lines  between  them  are  introduced  for 
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the  Bako  of  illustrating  some  of  the  more  common  cases  of  designation  of 
relatlTe  position  and  lines  of  direction. 

The  points  A,  B  and  C  lie  at  or  upon  the  meson,  and  are  therefore  mtsal. 
So  also,  the  dotted  lines  between  the  points  are  mesal  lines. 

D  is  not  at  the  meson,  and  is  therefore  laterad  (in  this  case  sinistrad) 
of  B ;  but  it  lies  nearer  the  meson  than  E,  and  is  therefore  mesad  of  it. 

B  lies  cephalad  of  C,  but  caudad  of  A. 

E  lies  latero-cephalad  of  C,  and  latero-caudad  of  A. 

A  lies  meso-cephdlad  of  £,  and  G  mexo-caudad.  The  line  A,  B,  C  is  a 
eephah-caudal,  or  caudo-cephalic  line,  or  it  may  be  described  as  extending 
caudad  from  A,  or  cephalad  from  C. 

The  line  E,  D,  B,  is  a  tneso-sinisiral,  or  sinistro-meanl  line,  and  may  be 
said  t«  extend  either  mesad  from  E,  or  laterad  (sinistrad)  from  B. 

The  line  A,  E  extends  meso-cepkalad  from  E,  or  sinistro-caudad  from  A. 

The  line  A,  B,  C  coincides  with  the  meson,  and  a  cut  upon  it  would  be 
a  hemisection. 

The  line  E,  D,  B,  E'  is  a  transverse  line,  or  at  right  angles  with  the 
meson,  and  a  cut  therein  would  be  a  tramectlon. 

Finally,  an  organ  on  the  meson,  und  represented,  for  instance,  by  B,  is 
not  only  mesal  in  position,  but  also  called  azt/gous  or  unpaired ;  while  two 
similar  organs,  one  upon  each  side,  and  represented  for  instance  by  E',  are 
lateral  in  position,  and  called  paired  organs.  Each  such  paired  organ  may 
Ijc  called  the  platetrope  of  the  other,  or  its  lateral  homologne,  or  the  fellow 
of  the  opposite  side. 

The  letters  upon  the  right  log  have  similar  relations,  excepting  that 
proximal  and  distal  taka  the  place  of  mesal  and  lateral  or  dextral  and 
sinistral 

I  and  K,  for  example,  lie  respectively  cephalad  und  caudad  of  G ;  while 
G  lies  caudad  of  I  and  cephalad  of  K.  F  lies  proximad  of  G,  and  G  of  H  ; 
n  is  distad  of  G,  and  the  relative  locations  of  the  three  may  be  designated 
jia  proximal,  distal  and  intermediate. 

A.  The  reasons  for  reprM?nting  the  limbs  in  tho  pMition  hero  given  them  will  be 
more  advantageousir  presented  in  %  80. 

B.  The  dotted  lines  connecting  the  two  extremities  of  tho  soma  with  the  diatol  ends 
of  the  limbs  illustrate  the  idea  referreJ  to  on  p.  3G  that  tlie  limbs  are  essentially  remnants 
of  two  continuous  Interal  folds  ;  see  Hao  Balfour,  A,  III,  501. 

§  58.  Figure  3  represents  an  ideal  transection  of  the  body  of  a  cat,  or 
juiy  other  vertebrate  possessing  limbs. 

Only  some  of  the  more  constant  and  essential  features  are  here  shown. 

Near  the  middle  of  the  figure  is  the  section  of  the  Columna  vertebralis. 

The  Columna  vertebralis  or  spinal  column  may  be  of  bone,  cartilage,  or 
a  semi-solid  material  with  membraneous  walls,  according  to  the  animal  ex- 
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aminctl.ltho  (tegrec  of  development,  i>r  tlio  piiri  wliieh  is  divideil.  It  lies 
ipoa  tbc  mcsoTi,  and  scrrcd  theivlore  ns  a  buuudury  between  the  right  and 
ie  loft  sidea  of  the  animal, 
lu  most  auimah  it  is  located,  in  nearly  its  whole  length,  nftarer  that  side 
of  the  body  wliich  is  commonly  upwuni  in  ordinary  lucotnaLioii ;  that  if,  it  is 
nearer  the  dorsal  aspect.  There  is  no  dcflnite  plane  of  contact  of  the  dorsal 
with  the  ventral  region  as  of  the  right  with  the  left  side  ;  but,  for  convenience, 
the  two  regions  may  be  rogurdixl  as  meeting  at  a  line  X,  X'>  passing  from  sid*' 
to  Bile  ihroogh  the  middle  of  the  Colamna  vortebralis. 

Dorsad  of  the  Columna  is  a  canal,  the  Canalis  neuralts,  containing  the 
mifrirncephuloH  or  cere&ro-^t/nnal  axis,  (brain  and  spinal  coni).     Ventrad  of 
10  Culumna  is  a  cavity,  nflually  more  caixu-ious,  the  ca/lunif  or  general  body 
kvity,  in  which  are  the  Amr/,  alimeHtary  canal,  and  other  viscora. 

Thia  arrangement  of  principal  organs^,  in  two  cavities,  on  opposite  sides 
bnt  not  on  the  right  and  left)  of  a  mesnl  axis  ia  a  constant  character  of  all 
Tcrtebrates,  and,  with  perhaps  a  few  exceptions,  is  pecnliar  to  the  group. 
§  59.     Figure  4  represents  an  ideal  hemisection  (section  on  the  mc£on)  of 
:h  a  bo<ly  a.«  ia  represented  in  figures  ia  3  and  3.    The  cephalic  aa]wct  or 

looks  tnwnrd  the  left. 
%  60.     The  Body  Planes. — For  the  sake  of  precision  in  the  use  of 
lomicul  terms,  the  pianos  already  referred  to  will  be  more  distinctly 
see  Fig.  5. 
%  61.     1.  The  Meson. — This  is  a  plane  passing  lengthwise  oi'  the  body, 
rend  dividing  Uie  whole  into  approximately  equal  and  similar  right  and  left 
balvcfi. 

For  convenience,  the  dorsal  and  ventral  borders  of  this  plane  may  be 
tilW  the  dorsimeson  and  the  ventrimf^mn  re.speotively. 

Organs  like  the  nose,  the  stomach,  and  the  uroct/sl  (bladder)  appearing 
npnn  both  sides  of  the  mo*on  are  said  to  he  meml  or  az^gous.  They  are,  at 
kwt  priauirily  and  approximately,  symmetrical  in  themselves  ;  that  is,  they 
tmnA  of  simihir  right  and  left  halves.  * 

Org»ii:i  like  the  eye*,  the  lungs,  and  the  kidn<^y.s,  which  form  pnim,  the 
Ant  u|Km  the  right  and  the  other  upon  the  left  af  the  niL-sou,  are  cjilled 
i^tmi  or  paired  aniitropous  orgaus.  Either  of  Ibem  is  symmetrical  with 
tu&lkiw  (platftrof)r).  hut  not  in  if  self. 

$  K'j.  2.  An  imaginary  trau^ver^e,  dor»o-veniral  plane,  at  right  angles 
^tb  the  meson,  and  dividing  the  body  into  a  cephalic  and  a  candal  region. 
§63.  3.  An  imaginary  longitudinal,  dextro-Binistrtil  plane,  extending 
iIm  Thole  length  of  the  body,  and  dividing  it  into  a  dorsal  and  a  ventral 
•poo. 
Tbew  thw-e  body-planes  correspond  in  direction  with  the  three  dimen- 
of  %  aolid,  lentjth.  heit/tU,  and  tciJtfi.  Each  is  at  a  right  angle  with 
^  the  others.  The  longitudinal  somatic  axis  Uca  in  the  meson. 
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As  already  indicated,  the  position  of  the  meson  is  fixed;  tlml  of  the 
other  two  planes  is  purely  conventional  and  for  couveuience  in  a  given  case. 
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Flo.  5. — DiAGRVM  op  TIES  THKEE   BonT-F1^HEf>,   Wmi  THB 
VAIUOUa  LI.NES  UP   DIBECTIDN. 


§  64.  Designation  of  Position  and  Direction. — By  the  use  of  terms 
derived  from  meson,  and  from  tlie  names  of  the  gt'nenil  regions  or  aspects 
of  the  body,  it  is  possible  to  designat4]  positions  and  lines  of  direction  vitb 
oonsiderubie  precision. 

There  arc  two  ^ncral  ea^es  : — 

1.  Where  the  points  to  be  located  are  on  a  line  which  itself  lies  in  ono  of 
the  three  body  planes,  or  in  a  plane  pamllcl  to  one  of  them, 

S.  Where  the  points  to  be  located  ni-e  on  a  line  which  is  not  in  either  of 
these  planes,  but  connects  some  two  of  tliem  like  the  diagonal  uf  a  nulid  ; 
e.  g.f  the  [K>iiita  H,  K,  at  the  ends  of  the  line  HK. 

Under  ca-n?  1.  the  lines  may  l>e  either  titrirt  or  ulUqufi, 

§  BG.  Dirrcf  1*7168  may  be  jier|K'udienIjir  to  the  me^on,  as  the  line  RFI, 
OP  any  other  line  paSHiiig  directly  fnmi  one  side  of  the  hotly  to  the  other. 
8nch  a  line  would  be  the  lino  connerting  the  eyes,  or  the  heads  of  two  rihs. 

Direct  lines  may  lie  either  in  the  meson  itself,  or  m  an  imaginary  plane 
paJ'allel  thereto  and  either  parallel  or  perppmlrealar  to  the  longitndinal 
dorso^inistral  plane ;  f.  </.,  ABC  or  MHFj.  Such  lints  pass  directly  from 
the  dorsal  to  the  ventral  aspect  of  the  body,  or  from  the  candal  to  the 
cephalic  os|»ect. 

All  direct  lines  maybe  also  characterized  as  eoinciding  with  tkt  infer' 
serlion  uf  two  of  the  three  todg-planes,  or  of  phuies  parailel  thereto. 


96,  Oblique  Utu."  Ho  in  one  plane,  but  a.re  not  perpendicular  to  either 
the  other  pLuQi-s  ;  neittit^r  do  tliey  L-ijint'id(f  witJi  the  inter-jection  of  two  of 
e  bodj  p]anc8.  or  uf  planes  jHirallel  thereto.  They  are  comparable  with 
e  iIiaf;on!il  of  a  panilli'li>}p".tm.  Surh  lines  are  EC;  ME  ;  UH. 
§  67.  Designation  of  Direct  Lines. — This  reqajres  n  term  of  two 
of  which  one  indicates  tbo  point  uf  departure  and  the  other  the  poiDt 
a^prtxich. 

On  the  lignre  of  the  model,  the  line  ABC  is  a  cephah-caudal  line,  or 

tonds  cephttlo^^Hiiad ;  or  the  order  may  be  reversed  by  saying  that  it  ia  a 

^fthalic  line,  or  extends  caudo-ccphahid.     The  line  CFK  Ib  a  dorso- 

or  venlro-tlormi  Uuc,  uud  tbt-  line  IFS  is  dcxtro-^inistral  or  sinistro- 

IraL 

If  6d.  Designation  of  the  Relative  Positions  of  Points  upon 
Direct  Lines. — This  requires  o  term  of  but  one  wurd,  adverbial  in  form, 
«Dd  indicating  a  point  of  approach. 

lu  Fig.  h,  C  is  ccpbalad  of  13,  and  dorsad  of  F;  A  is  oandod  of  B ;  11  is 
ntrad  of  M,  but  dorsad  of  L. 
In  the  body,  the  j-ternum  is  vcntrad  of  the  heart,  the  Colnmua  vertebralis 
dorsad,  and  the  diupbrogm  is  eaudud  of  the  same  organ. 
In  man,  the  sternum  would  be  said  to  be  before,  or  in  front  of,  or  anterior 
;  but  in  animals  it  might  he  described  as  below,  under  or  inferior 
organ. 
It  slionid  bo  kept  in  mind  that  these  terms  are  relative,  not  absolnl<e. 
The  diaphragm,  for  example,  lies  cephalad  of  the  stomach,  but  candad  of  the 

869.    Designation  of  Oblique  Lines. — This  requires  a  term  of  two 
both  of  which  indicate  points  of  appronch.     The  points  of  departure 
lually  iijipareut  from  the  context.     Thus,  the  line  E,  C,  extends  both 
bfWAt-l  the  head  uud  the  back :  hence  it  is  called  a  cepkalo-tlorsal  line,  or 
dfflcribcd  as  passing  vephah-<lQr»<uL    The  same  line  could  be  destsribed  as 
tmuin-reairnl,  or  an  extending  mudo-ventrad. 

In  man,  such  a  line  would  \m  described  as  ext*?ndlng  /orinjr//  (ventrad) 
iml  ihvHward  (can<]ad).  In  comparative  anatomy,  it  might  bo  siud  to  pass 
iarnertrd  {ventnui)  and  backward  (candad). 

i  70.    Designation  of  the   Relative   Position  of  Points   upon 

Oblique  Lines. — This  reciniros  a  term  of  two  words,  in  the  a<.lverbial  form. 

I  Oa  the  line  CE,  C  is  cfpfiaio-dorsad  of  E,  while  E  lies  caudo-vtntrad 

^V     In  man,  C  would  he  said  to  be  above  and  hehind;  in  animals,  in  frani 
^M  kA  ttbmr. 

^      jj  TI.    Designation  of  Diagonal  Lines  not  in  Either  of  the  Three 
Planes. — Thip  rrf|uirL'«  a  If-rm  of  three  words,  all  of  which  indicate  points 
I       "f  apt'r'*ach ;  the  order  of  the  words  is  immaterial. 
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In  Fig.  3  t]ie  lino  IIK  mny  bo  flescribed  as  having  a  dorso-ainhtrthcautlal 
rlirecrtitm.  In  ninn,  it  would  bo  said  to  extend  backward  (doixad),  to  /he  left 
(siniiitrad),  and  dommard  (caudad).  But  with  an  imimal  it  would  be 
described  as  jwissiug  upward,  to  the  k/i,  and  hnckicard. 

g  T3.  Designation  of  the  Relative  Position  of  Points  upon 
Diagonal  Lines  not  in  Either  of  the  Planes.— A  t«nn  of  three  words 
is  ueoded,  with  ilit;  adverbial  termination.  Thus  E  is  durso-sinistro-caudad 
of  K :  or  K  is  ventru-meat)-cephal<ul  of  U. 

%  73.  lu  all  theee  cases,  it  is  sometimes  more  convenient,  and  e(|nally 
intolligiljlf.  10  suhstitiitp  for  the  more  specific  term*  drxtral  and  sinistral, 
the  nicire  geueni]  terms  }twsaf  and  lit/erai.  'Hie  line  ME,  for  example,  might 
bo  called  thrso-laieral  instead  of  dorxo-sinislral ;  or  it  might  be  called  vnntro- 
nufal,  and  the  context  would  show  wiiirh  side  was  referred  to.  If,  whilo 
dissecting  upon  the  left  side,  the  siudent  were  directed  to  cut  mewd  for 
2  cm.,  ho  would  cut  towards  the  right,  that  is  dexlrad. 

§  74.  Designation  of  Direction  and  Relative  Position  upon  the 
Limbs. — The  \ariou8  terms  arc  oiiiplou'd  atid  c-unibiiied  liS  fur  the  soma, 
excejiting  that  in  place  of  uiesal  aud  lateral,  or  dextrai  and  sinistral,  there 
are  used  the  tcrm.f  proximal  and  disial. 

§  lb.  Ectal  and  Ental,  and  their  Derivatives. — The  general  ftignifi- 
cance  and  uses  uf  these  terinx  have  been  indicated  in  §  4G.  Other  examples 
will  be  given  in  connection  with  Fig.  7. 

A  special  employment  of  the  two  words  in  combination  is  for  the  sake  of 
designating  the  direction  of  an  incision.  Ordinariiji'  incisions  are  carried 
from  the  surfaco  inward,  that  is  ccio-tntad ;  sometimes,  however,  it  is  desir- 
able lo  divide  iRirts,  especially  the  skin  and  abdominal  parietea,  by  nn 
iuel^lon  in  Ihe  0[>pt>sile  direction— «n/o-<r<7rtrf. 

§  76.  Figure  <J  is  intended  to  show  certain  features  of  the  cat,  regarded 
as  a  Mammal,  and  not  simply  as  a  Vertebrate,  as  in  Figures  %,  S, 
and  4. 

As  in  Fig.  %t  the  body  is  vsntn'cttmbent,  so  as  to  expose  the  dorsal 
asi>cct. 

The  Ifmbs  farms  and  1^*8)  are  extended  at  each  side  at  right  angles  with 
-the  axis  of  the  soma,  in  wlmt  is  eommuiily  regarded  iw  their  normal  position. 

The  principal  ilinsions  of  the  body  are  named  in  the  Table  on  p.  30. 

§  77.  The  Soma  and  its  Divisions.— The  largoet  division  of  the 
soma  is  the  trunk.  The  tniliorm^  iin  extension  in  one  direction,  whilo  the 
other  end  is  continued  m  the  tieck  and  liead.  The  neck  is  narrower  than 
the  bead  or  trunk,  aud  the  head  itself  consists  of  tho  cranittm  and 
the  /ffw. 

§  78.  The  Trunk  and  its  Divisions, — There  are  readily  distinguishi]4 
three  regions  of  the  trunk.  The  inlcnncdiate  region  or  abdomen  has  only 
fleshy  sideM,  while  the  more  caudal ^pf/t'i"s — has  the  Os  innominatum  on 
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side,  and  tbe  more  cephalic— /A orac— is  enclosed  by  the  ribs  {cosftp) 
id  their  cartilages  {cosUcariiiaginei). 

Tho  Teotn)  uii  lugur  cavitleN  of  tbese  three  trank  radons  Rro,  strictly  Bpeakin^, 
ahdominU,  eavntn  ptltia,  •od  oicum  AonKia;  but  cliajr  are  Qfloally  called  by  the 
<  of  tbe  (t^iooB  tbemaelTes. 

Tbe  abdominal  and  peine  cavities  are  continuona;  but  between  the 
abdomen  and  thorax,  in  the  cat  ad  in  all  other  Mammals,  there  intervenes  a 
maacalo-tendinoaB  partitiuo— the  diaphragma. 

With  all  the  lower  Vfrebralea.  the  diaplirmgiu  in  dlwMit  or  incnmpletp.  iw  that  the 
thfM  caritivs  art!  cuatiuuoua,  aod  cuustltutv  tht.'  caiitw  ur  tniuk  Cavity.  Suaietiuee  it  U 
ebOTcttloiit  to  apply  thiH  t^oeral  uaniv  with  MHininnle. 

A  part  of  the  alimentary  canal  is  introduced  for  tbe  eakp  of  illuBtrating 

iscimewhal  peculiar  case  in  the  desi^ation  of  relative  jxieilions  which  will 

riferred  to  in  connection  with  the  explanation  of  Fig.  T:  8  91, 

§  79.    The  Vertebrae.— As  (<howu  in  Fig.  30.  iu  tbe  adnit  cat^  Uie 

rrtcbrK  form  a  continuous  series  fi-om  the  caudal  aspect  of  the  cranium  to 

(fte  tip  of  the  tail.     In  this  diagnitu,  however,  only  the  tboraeic  vcrtebrre 

ire  shown  by  a  eerica  of  squares  representing  their  centra  (hodica).     The 

Kms  extended  dcxtnul  from  the  centra  indicate  the  right  cosfts  (riba).     The 

wntra  and  cost.'e  are  includcnl  in  this  diagram  merely  to  illustrate  the 

iMhod  of  notation  of  ^vcts  which  form  a  series.    The  most  cephalic  is 

L  mmbered  1,  etc. 

H  8*0.  Normal  Position  of  the  Limbs. — For  accurate  comparison  of 
^■tttlimW  with  each  other,  or  with  those  of  other  animals,  it  is  desirable 
^HKb  they  should  t»e  placed,  or  regarded  aa  placed,  in  some  uniform  noiinal 

pmiion. 
^  Odc  of  the  many  possible  natural  attitudes  of  the  cat's  limbs  is  shown  in 
^^  Fig.  30,  ami  there  is  great  variety  among  other  Mammuls. 
^1  Hnxley  bag  proposed  {4)  that  all  limbs  t^houlil  be  compared  as  if  in  the 
^V  fMitioa  shown  in  Figures  'I  and  U.  In  tluH  condition  they  »ttand  out  at  right 
B  Wb^tm  with  the  body  (noma),  the  ext<>n8or  sarfacos  {witli  tlip  ronvexities  of 
the  elbow  and  knee)  lieing  phiccil  dorwilly,  ami  the  flexor  unrfuces  ventrally, 
I  •itL  hotli  pair  of  liml>s,  Thia  is  the  position  which  they  have  in  the 
nabryo  Mammal,  ncconiing  to  KJJlliker,  and  it  continues  throughout  life  in 
Mne  Amphibia  and  Reptiles. 

Tlwie  in  some  difltrence  of  oji^nlnn  &b  to  vhethnr  the  ventral  Aspects  of  the  Umt 
AaiU  Doi  be  n^garded  aa  raring  morn  or  Inm  dtrt-'ctly  mtund ;  lint  in  nther 
Bitlfy'i  tIsw  has  be«D  ttiJoptt>ii  by  st-rtTAl  uDnloiiiLftte.  luchidin^  Mivort,  Pat^iMistvchcr, 
tnlliton.  Flower  Coues,  aad  tht'  Henjor  autbor,  in  whom  paper  (10,  ^17|  will  be  found 
<UJer  fdcraicea.    See  al»j  Balfour.  A.  11.  3{)8. 

Owing  to  changes  which  occur  after  the  first  formation  ollVeWtrAw.,  A 
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FiQ.  6. — Diagram  of  tue  Dorsat.  Aspect  of  the  Cat, 

NoRUAL  Position. 
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40  INTRODUCTION. 

is  not  easy,  with  most  Mammals,  to  replace  them  in  the  normd  position. 
It  may,  however,  be  readily  accomplished  with  au  orang,  and  without  much 
difficulty  with  the  arms  of  a  cat  or  a  child. 

The  student  may  exemplify  the  normal  position  of  the  arms  approxi- 
mately by  getting  upon  all-fours,  placing  the  palms  upon  the  floor  at  either 
bide,  with  the  Augers  pointed  laterad  ;  the  convexities  of  the  elbows  shonld 
then  be  made  to  look  dorsad  and  laterad,  upward  and  outward.  If  now  the 
arms  be  extended  laterad  to  their  utmost  length,  still  keeping  the  palms 
against  the  floor,  and  the  elbows  away  from  it,  the  limbs  will  have  neaiiy 
the  position  shown  in  figures  6  and  7. 

§  81.  Limb  Segments. — With  the  cat,  as  with  most  air-breathing 
Vertebrates,  each  limb  presents  at  least  three  divisions  or  segmenia,  con- 
nected with  each  other  and  with  the  soma  by  three  arthra  (joints  or 
articulations). 

These  segments  and  arthra  are  thus  proximal,  intermediate,  and  distal. 
As  shown  upon  the  right  of  the  diagram,  the  proximal  segments  are 
brachium  (upper  arm)  and  meros  (thigh).  The  intermediate  segments  are 
antebrachium  (forearm)  and  crus  (leg  proper).  The  distal  segments  are  the 
manus  (hand)  andpes  (foot). 

The  entire  limbs  are  joined  with  the  trunk  by  the  shoulder  and  hip 
joints,  while  the  elbow  and  knee  intervene  between  the  brachium  and  ante- 
brachium, the  meros  and  crus,  and  the  wrist  and  anhle  between  the  ante- 
brachium and  manus,  the  crus  and  pes  respectively. 

The  technical  names  for  the  artbra  placed  in  parentbeeis  are  those  wblcb  were  pro- 
posed in  1873  by  tbo  senior  autbor  (10, 18) ;  bat  as  tbey  have  not  been  generally  adopted 
tbey  are  nut  insisted  apon  bere. 

Each  manus  and  pes  also  presents  a  threefold  division,  carpus,  metacarpus^ 
and  digits  (thumb  and  fingers) ;  tarsus,  metatarsus^  and  dactyls  (toes). 

The  distinctive  names  for  the  digits  and  dactyls  are  placed  under  them. 
ThejofimiM  (great  toe)  is  represented  by  a  dotted  line,  in  consideration  of 
its  absence  from  the  cat. 

§  82.  Limb  Bones. — On  the  left  side  of  the  diagram  are  shown  the 
bones  corresponding  to  the  segments  already  enumerated. 

The  proximal  segments  have  each  a  single  bone,  the  humerus  and  femur, 
which  are  represented  as  subcylindrical,  with  enlarged  extremities. 

The  intermediate  segments  have  each  two  bones,  ulna  and  radius,  tibia 
axiA.  fibula,  which,  in  the  normal  position  of  the  limbs,  lie  side  by  side,  the 
radius  and  tibia  on  the  cephalic  aspect  of  the  limbs,  and  the  ulna  and  fibula 
on  the  caudal.  These  bones  are  likewise  subcylindrical,  but  the  ulna  and 
tibia  are  larger  at  their  proximal  ends,  while  the  radius  and  fibula  increase 
more  or  less  distad.  The  patella  (knee-pan)  and  the  olecranon  and  other 
special  features  are  not  shown. 
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I  83.  Harali  hu  propoMxi  il)  to  npplv  gfneral  nnturs  to  thff  oorrMponding*  botrn  of 
Um  arm  and  leg.  Tbas,  the  bones  of  iLe  proxituftl  bc^h-du  stc  tbv  0<m  prvpodutlta  ; 
Um  ndiuv  and  uIqil.  Iho  tibia  and  fibula,  cutitftUuut  lU<.-  epiywlUdta :  tb«  XsnofM  uf  tbe 
ouptu  ailtl  Umu  iru  mtaopiHUaiia  :  tlic  meitt(-iLr[iiLlin  and  lUL'tntanuilift  an? — us  iiidi>>t.>il 
t2wrj  bnvv  prvviousl/  bn-n  rallr-d — tb<>  mrtniMditilia,  and  th«  old  i«nn  phalaMge*  \a 
Fiitalm.ll  fur  tku  bonL-a  of  the  digiu  and  dactjrls. 

%  84.  Carpus  and  Tarsus, — The  carpaHa  (bones  of  the  carpus),  and 
thp  iarsalin  (Iwues  of  Lbc  tarsus),  ttre  variously  iriUrpreUid  by  difforeut 
writcris ;  «?<•  Bjilfour,  A,  II.  'tOH. 

The  following  general  doscription,  based  chiefly  upon  the  rescarcUea  of 
Gegenbanr,  is  giren  by  Hiixloy,  A,  31  :  — 

"There  is  reason  to  Iwlieve  that,  when  least  modified,  the  carpus  and 
tbe  Uiniis  arc  composed  of  skeletal  elements  whiuh  ai-c  oliko  m  uuiuber  and 
arrangemenL 

"Onp  of  these,  primitivply  sltii.ited  in  the  centre  of  the  carpus  or  tai-iiui*, 
ued  the  centrnh  ;  on  tbe  dislal  side  of  tbi»  are  five  carpalia,  ortarnialia, 
which  articalate  with  the  Heveml  motacar[ml  or  metatarsal  bones ;  while,  on 
iti  proximal  side  are  tlrree  bones — one  radiale  or  tibiale,  artit'iilating  with 
tbe  ra<liu9  or  tibia  ;  one  uhmre  or  fibularc,  with  tbe  nlna  or  fibula;  and  one 
itUtrmt-Jium,  sitnated  between  the  foregoing. 

"Cariml  and  tarsal  bones  or  cartilages,  tlius  disposed,  are  to  bo  met  with 
in  iome  Aiupliibia  and  Chelouia,  but,  couiuiouly,  tbe  typical  arruugemeut  is 
iistarbed  by  the  suj>preKiiou  of  some  ut  thesu  elumeutii,  or  their  eoalesueuce 
iritli  one  another. 

"Thns,  in  the  carpus  of  man,  the  radiale.  intermedium,  and  iilnare  are 
tvpKsented  by  the  xrapfioideg,  luttari',  and  cuneiforms  respocTiveiy.  The 
fi^orm*  is  a  sesamoul  Itojie,  develo{>cd  in  the  tendon  of  the  M.fcjcor  carpi 
•karit,  which  has  nothing  to  do  with  the  primitire  carpus.  Tho  ceutralc 
u  But  representee!  in  a  distinct  i*hape,  having  probably  coalesced  with  une  of 
the  other  elements  of  tho  carpus.  The  fourth  and  lifth  carpalia  bate 
cooknced,  and  form  the  single  uuct/orme.     Sco  §  421. 

"In  Uie  tarsuM  of  man  tlie  asiragalus  represents  the  coalesced  tibinle  and 
■  intinnedinm  ;  the  caicaneum  tho  fibniare.      The  nariculare  {scaphotUcs  of 
Antbro|iotomy)  is  tho  centralo.      Like   the  corresponding  bones  in   the 
cwpu-s  the  fourth  and  fifth  tarsalia  Imve  coalesced  to  form  the  ciibvithn.-* 

^  85.  In  the  eat.  so  far  as  wc  can  judge  from  the  figures  and  statements 
of  Flower  (3G,  138),  and  Mivart  (B,  OC,  Fig.  GO),  and  from  our  own 
•tuerratiuns,  the  condition  of  things  is  as  follows  :— 

In  the  tarsus,  aside  from  peculiarities  of  shape,  tho  tarsalia  and  tliolr 
loooectiona  are  us  in  man. 

Id  the  carpus,  the  same  is  the  case,  excepting  that  the  Bcupbo-lunaro 
fSprewnbi  not  only  the  acaphoides  aud  the  luriare — the  radiale  and  inter- 
medium of  the  primitive  carpus — but  also  the  ceutrale.     Flowec  {vrnx^^ 
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this  element  distinct  in  a  dog ;  the  senior  author  has  observed  (19,  301, 
Fig.  1,)  it  as  a  separate  center  of  ossification  in  a  yoang  lion,  shown  in 
Figure  47 ;  and  it  is  apparently  shown,  though  not  alluded  to,  by  Mivart, 
(B,  Fig.  60.) 

There  are  many  iatereBting  and  important  qaeations  connected  with  the  eompoaition 
of  the  carpas  and  tarsus  of  dtffurent  Vertebrates,  and  those  interested  in  the  subject 
maj  consult  Gegenbaor  (Lankester),  A,  479-481,  487,  488,  and  the  papers  of  that  anato- 
mist. Morse  (18  and  1)  Marsh  (i),  and  VVUder  (J 6*). 

§  86.  The  metapodiah  are  comparatiTely  simple  elements.  In  the 
diagram,  the  poUical  (first)  metacarpal  is  made  shorter  than  the  rest,  as  is 
the  case  in  the  cat,  and  the  primal  (first)  metatarsal  is  represented  as  a  slight 
rudiment,  the  remainder  of  it  and  the  whole  dactyl  being  absent,  and  hence 
shown  by  dotted  lines. 

The  ordinary  digits  and  dactyls  have  each  three  phalangeal  segments, 
proximal,  intermediate,  and  distal.  The  pollex  has  but  two,  and  in  those 
Mammals  which  have  a  primus,  this  usually  consists  of  but  two  phalanges. 

g  87.  This  peculiarity  of  the  pollex  and  primus  has  always  constituted  a  main  argn- 
mcnt  in  favor  of  the  prevailing  view  as  to  the  correspondence  of  the  limbs  with  each 
othtT — intermembral  homology. 

According  to  this  view,  the  cephalic  borders  of  the  arm  and  leg  correspond,  morphi- 
cally  OS  well  as  tclically;  the  radius  is  the  homologue  of  the  tibia,  and  the  ulna  of  the 
fibula  :  and  the  pollex  is  both  the  homologue  and  tlie  analogue  of  the  primus. 

This,  the  tyntropical  idea  of  intermembral  homologies,  has  been  adopted,  in  one  form 
or  another,  by  nearly  all  anatomists. 

The  other  idea,  that  of  ajUUropy,  has  been  advocated  or  accepted  by  a  mnch  smaller 
number,  including  the  elder  Agaasiz,  Cones,  Dana,  Foltz,  Wyman,  and  the  senior  author. 

According  to  this  view,  the  two  ends  of  the  soma,  and  thus  the  cephalic  and  caudal 
aapects  of  the  limbs,  are  reveraed  or  tymmetrical  repetitions  of  one  nnother,  as  are  the  cor- 
raponding  organs  upon  the  right  and  left  rides.  The  radius  thus  becomes  the  homolosne 
of  the  fibula,  and  the  tibia  of  the  ulna,  while  the  pollex  represents  the  quintos,  and  the 
minimus  the  primus. 

Fully  recognizing  the  apparent  objections  to  this  view,  we  nevertheless  believe  it  to 
be  correct,  and  would  refer  those  interested  in  the  subject  to  the  paper  (10)  by  the  senior 
author,  where  these  objections  ar«  discussed  and  tlie  opinions  of  other  writers  stated, 
with  a  List  of  Works  und  Papers  treating  of  the  general  question, 

g  88.  Enumeration  of  Parts  in  a  Series.— As  has  been  stated  (§  30, 
79),  two  or  more  similar  parts  which  form  a  series  are  enumerated  in  order, 
beginning  with  the  one  nearest  the  bead,  or  the  meson,  or  the  proximal  end 
of  the  more  comprehensive  part  of  which  they  are  subdivisions. 

On  the  diagram  (Fig.  6)  are  given  some  illustrations  of  this  method. 
The  vertebrae  have  been  referred  to  already.  Of  the  digits  and  diictyls,  the 
most  cephalic  in  each  scries  may  be  designated  as  the  first ;  but  it  is  evident 
that  this  might  cause  confusion  in  the  case  of  animals  having  only  four 
or  a  less  number  of  fingers  or  toes. 
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It  is  often  doitirablf'  to  tlesfcriU^  the  pIjiCT»  of  oriprin  or  insertion  of  inugeU'-8 
[as  from  or  upon  u  gi\en  fnurtioii  of  thu  entire  Ipngth  of  a  long  bono.  When 
Lthe  area  extontU  nsar  a  third  of  tite  vhole  length  tho  thirds  would  be 
►fK*rtignaUnl  usually  us  proximal,  middie  or  di&tal ;  bnt  when  fourths  or 
[ixDallcr  subdivi&iuus  arc  ctnpIuvL'd,  lUcy  may  be  desigDuled  as  jirstt  second^ 
[•tc,  06  DhovQ  upon  the  femur  hi  Fig.  G. 
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F».  T.— DlAOKAM  OF  AH  iDRAt.  TRAttftKCTTOS  OF  THK  TnOHAT  OP  TITK  CaT.  WITH 
TlIK  AbMH  IK  AS  APmoXniATELT  NORMAL  POSITION,  AKD  eROWIKO  THK 
LUCAT10:«   OK  TUK    PlUSCIPAi,    VlBClUU. 

In  Fig.  7,  tho  cut  surfsu-o  is  viewed  fVnm  tlip  ctitirlnl  &«pect,  so  thot 
tbe  right  and  loft  pi*rt8  are  ns  in  tho  other  diagram  ( [-"ig.  fi). 

A^  a  whole,  the  ^lO(ly  is  Mjmmetriral.  the  two  halves  being  fciwwrf  rrpe- 
Utmw  of  one  another  on  opposite  sides  of  tlie  rae.'iou. 

N<j  definite  eepnnition  L'xist.H  lu'twecn  the  dorsal  and  Iho  Teotral  regiouB. 
ffr  luav.  however,  siwak  of  tho  dor«il  and  the  ventral  aspeetj*.  and  the 
Tt-nobral  column,  or  main  uxj^  uf  the  tiomu,  inlervifnes  between  the  dorsal 
CBvitr,  or  Canalig  tieurati.t,  luid  Ihe  ventnti  eavity,  the  catlvm.  wliot^  mom 
Cp|AaUc  division  or  thorax  Is  here  Iransectctl. 

The  Caiiulifi  neuralis  contains  tho  mtfeltm,  and  the  pfelnm  the  orgimR  of 
orj^ic  life,  the  thoratir^  aluinminal  and  pflvic  viscera. 

T\w-  following  parts  and  organ?  are  niesal  or  approximately  so.  at  least- 
lu  Ihc  embrjo:  nose,  tongue,  myel(yn,  centra  vertebrarunt,  aorta,  ofsop/iaguSt 
tmchea.  hearty  fUrnnm. 

The  following  are  in  pairs:  epes,  earn,  kiftnn/x,  &t»ta^  t:Q»ticarti}agine» 
(costal  imrtilageti).  yulmonea  (lungs),  pleura,  limbs. 

The  right  long  is  bIiowu  as  a  single  and  simple  sack,  coumume&SAw^t^ 
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with  the  trachea.  The  left  lung  is  reduced  to  give  place  for  the  oames  of 
the  cavity. 

Ea^h  pleura  is  seen  to  be  a  closed  sack,  which  lines  the  corresponding 
side  of  the  thorax  to  form  the  ectal  or  parietal  lamina^  and  is  reflected  upon 
the  viscera  to  form  the  ental  or  visceral  lamina.  Between  the  heart  and 
the  sternum,  on  the  meson,  the  two  pleurse  are  in  contact,  and  form  the 
septum  mediastinale. 

For  the  sake  of  simplicity,  the  pericardium  is  omitted,  and  the  heart 
shown  as  a  single  cavity  with  regular  walls.  The  single  vessel  emerging 
from  the  heart  will  be  referred  to  in  §  91. 

The  spaces  on  either  side,  between  the  skin  and  the  osseous  walls  of  the 
coelnm  and  Ganalis  neuralis  are  occupied  by  the  muscles,  etc. 

The  arms  have  their  elbows  directed  dorsad,  and  the  palms  veutrad. 
The  caudal  aspect  is  seen,  the  bones  including  the  ulna  and  the  nlnare  (nn- 
ciforme),  and  the  minimal  metacarpal  and  phalanges. 

§  90.  Relative  Positions. — The  letters  A-L  are  introduced  into  the 
diagram  for  the  sake  of  illustrating  certain  common  cases  of  designation  of 
relative  position. 

The  point  A  is  at  the  meson  on  the  dorsal  aspect  of  the  body ;  its  posi- 
tion may  be  described  as  doraimesal.  B,  C,  and  D  are  lateral  in  position, 
or,  to  be  more  specific,  sinistral. 

Relatively,  B  js  laterad  of  A,  while  C  is  dorsad  of  D.  Since  they  are 
upon  a  curved  surface,  B  may  be  described  as  either  dorsad  or  mesad  of  C ; 
while  C  may  be  said  to  lie  either  ventrad  or  laterad  of  B.  Which  expres- 
sion should  be  employed  would  depend  upon  the  context ;  in  either  case, 
practically,  there  is  no  room  for  ambiguity. 

£ctal  and  Ental. — Of  the  three  planes  represented  by  C,  E,  F,  the 
former  is  relatively  ectal,  the  last  is  ental,  and  the  third  intermediate. 

Proximal  and  Distal. — G  is  at  the  proximal  end  of  the  humerus,  and 
H  at  the  distal  end.     G  is  thus  proximad  of  H,  and  H  distad  of  G. 

Central  and  Peripheral. — On  the  artery,  I  is  centrad  of  K,  and  K  is 
peripheral  in  comiwrison  with  I,  but  centrad  of  L. 

On  the  nerve  which  leaves  the  myelon,  M  and  N  are  relatively  centreU 
and  peripheral. 

§  91.  Use  of  some  Terms  of  Relative  Position  in  a  Physiologrical 
Sense. — Central  and  peripheral,  and  sometimes  other  terms  are  employed 
in  a  physiological  rather  than  in  a  strictly  topographical  sense. 

For  example,  on  the  nerve  the  ventral  curve  is  really,  that  is  topographi- 
cally, nearer  the  myelon  and  the  meson  than  N;  but  N  would  nevertheless 
commonly  be  described  as  centrad  of  the  curve. 

A  Btiiklng  case  of  this  sort  is  furnished  by  the  reeurrent  laryngeal  hraneh  of  the  N. 
vagvt.  In  a  part  of  its  course,  it  curves  urouad  one  of  the  great  arteries  near  the  heart, 
and  then  pasaes  cephalad  to  the  larynx.    Now  the  larynx  is  much  nearer  the  brain,  where 


'.  tcg«*  KrinM,  thnn  U  the  lupart ;  topnjeni|ihinilly.  tlierefore,  iho  lerminftttoi  of  the 
U  nvAfor  tlio  bnUn  iLaq  jArl  of  iu  trutik  ;  >i't  tbt<  termiimliou  would  bedMalbed 
HI  Ute  ptripSertU  portion. 

On  the  artcrv  phown  in  Fig.  7,  vontmd  of  the  bones  of  the  loft  arm,  K 
ipherati  of  I,  and  [j  of  K.  1(  the  arm  should  be  so  flexed  ixa  to  bring 
ry  into  the  pa^ition  of  the  dotted  Hues,  L'  would  be  topogrnphicully 
nearor  the  heart  than  K,  but  would  nevertheless  bo  a  peripheral  point  ou  the 
renel. 

A  somewhat  similar  case  is  offered  by  the  abdominal  portion  of  the  ali- 
mentary canal  as  shown  ou  Kig.  G.  In  the  siriet  t<ipogiiiphical  sense,  the 
ranttn  and  contiguous  portion  of  the  »maU  intestine  lie  cnudad  of  the  colon. 
n  »mo  cases,  a  description  would  refer  to  this  fact,  but  it  would  be  nevor- 
a  nnderstoixl  thiit,  pfiyntolot/icnlh/  and  in  respect  to  the  conn-e  of  the 
nts  of  the  canal,  the  crocum  is  iiUermediate  between  the  small  intes- 
tine and  the  colon,  and  is  therefore  cnudad  of  the  one  and  cephalad  of  tho 
oUier.  The  relation  in  tho  one  caso  is  merely  of  conHguity  ;  in  tho  other, 
qtrtrocturttl  and  functiuuul  coniinuity. 


v.— THE  SUP-SYSTEM   OF  NOTES. 

I  02.  The  following  supgCKtions  an  to  "  rotes"  arc  here  Introdnced  nnt  bcmuiip.  like 
Aft  fnrefpiin^  tnnllrnf.  ihny  ivniicr  whttt  follovrs  muro  imclIiffiMi^  nr  nrallulilc,  Imt 
bOA^r,  lakinK  for  grail teii  lliftC  none  wUI  Imvn  p>t  wt  far  in  tha.'i  voliimo  nilhniil  the 
talaitna  to  do  Home  serioua  Bdenlilic  or  literary  work,  we  deeire  to  put  tbeiD  in  pcMuteaidiiD 
«f  K  method  wliLch  tiM  prored  \an»i  iieefal  to  ti)>.  nnd  wlitcU  wo  shall  Ije  ^lod  to  hare 
•dDpted  fajr  oar  rvttdnTn  eveu  if  timr  only  4.'m[)l»yiiKJulof  it  is  in  recording  criUcistas  of  our 
lUlammu  aod  ideas. 

803.  The  fssenfial  feature  ot  a  "  slip-system  "  is  the  use  of  separate 
liiptitt  uni/orin  and  conivniait  »ize. 

AccMc/rort/ fraf  ures  concern  the  precise  cije  and/orm  of  the  .«lips,  the  way 
'j/rriting  u|K>n  them,  and  tho  manner  of  their  fiUuf)  and  diatribu/ion  for 
Kfcrencc 

S  94.  After  constant  use  of  the  tlips  for  fifteen  and  seven  years  re8j)ec- 
tJTuly,  we  make  tho  following  specific  reoommendKtions  :  — 

I  M.  The  Slips. — Exclnding  those  used  in  iho  Catalogues  of  Libraries 
ind  Museums  (which  will  be  referred  to  farther  on)  the  not«-!<lips  should 
he  of  unruled  jmper  ;  while,  blue,  liijht  brown  or  yellow  in  color  ;  slightly 
nW,  HO  as  to  take  either  the  i>eueil  or  the  {leu  ;  Moderately  stiffs  bat  not 
(hick  :  and  of  the  gite  of  llio  U.  S.  Postal  Card,  at  present  13  x  7.7  cm. 

%  90.  Making;  Notes. — Some  of  these  sli|is  should  be  carried  in  the 
pocket  at  all  linieit,  pifferably  in  the  pocket-buuk,  which  is  usnally  largo 
OKtngb  for  folded  letters. 
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Temporary  memoranda  may  be  made  across  the  slip,  but  all  other  notes 
should  be  written  lengthwise^  and  preferably  on  one  side  only. 

§  97.  Slip  not«8  are  of  the  following  kinds:  museum  catalogues;  library 
catalogues ;  references  ;  extracts ;  clippings ;  statements  of  observations  or 
ideas,  original  or  otherwise,  with  or  without  drawings. 

§  98.  Library  Catalogues. — The  titles  of  books  and  papers  should 
comprise  at  least  the  following  data  :  the  author's  name  and  surname  or 
initials  ;  the  title  and  subtitle  of  the  book  or  paper.  With  a  book,  the  edi- 
tion, size,  number  of  pages  and  illustrations  ;  the  place  and  date  of  publica- 
tion. With  a  paper,  the  Periodical  in  which  it  was  first  published,  dates  of 
presentation  and  publication,  the  volume,  part,  pages  and  ilhtstraiions.  With 
both,  references  to  Translations  and  Abstracts. 

The  foregoing  data  are  entered  in  various  orders,  and  with  different  kinds 
of  abbreviation.  Those  who  desire  to  adopt  some  standard  method  of  writ- 
ing titles  should  consult  the  "Catalogue  of  Scientific  Papers"  published  by 
the  Royal  Society  of  London,  the  publications  of  "  The  American  Library 
Association,"  and  the  "  List  of  Periodicals  taken  by  the  Public  Libraries 
near  Boston." 

A.  One  of  the  valuable  sanrgestioos  of  tbe  Library  AssociatioQ  is  that  the  more  com- 
mon given  names  sbould  always  be  indicated  by  the  initial,  thirf  initial  being  distingoished 
from  the  same  letters  used  elsewhere  by  a  colon  following :  For  example,  E.  uiigbt  stand 
for  Edwin,  Egbert,  Edmund,  etc.,  but  E:  would  always  Bignify  Edward. 

B.  Another  su^j^stion,  that  the  sizes  of  books  should  be  indicated  not  by  numbem 
bnt  by  the  initials  of  the  words  signified  by  the  numbers,  as  O.  for  octavo,  etc..  is  carried 
out  in  the  "List"  just  mentioned,  and  is  made  more  available  by  the  use  of  the  "Book 
Size  Rule,"  provided  by  the  Readers  and  Writers  EWmomy  Company,  being  a  metric 
rale,  80  cm.  (1  fl.)  long  ;  this  is  also  a  convenient  desk  nil& 

§  99.  Cataiog^ue  Data. — On  the  face  of  the  Museum  Catalogue  Card 
should  be  noted  the  following  :  Museum  number,  original  number,  class  (of 
animals),  series  (of  epccimeus  or  preparations),  genus,  species,  common  name, 
locality,  sex,  age,  dates  of  collection,  death,  and  reception  (which  do  not 
always  coincide).  This  should  leave  the  lower  half  of  the  face  for  a  brief 
description  of  the  preparation  ;  purpose  for  which  it  was  made  ;  reference  to 
any  original  list,  to  publication.^,  etc. 

On  the  reverse  of  the  slip  should  be,  after  a  repetition  of  the  museum 
number :  the  original  weight  of  the  brain,  and  of  the  body,  and  the  ratio  in 
decimals;  the  present  (usually  alcoholic)  weight  of  the  brain  and  body;  the 
capacity  (of  an  inflated  preparation);  the  length  from  vertex  to  anus  (of  an 
entire  example);  by  whom  collected  ;  when  and  by  whom  prepared  ;  donor 
or  seller;  his  address;  original  cost,  expressage,  etc.,  hours'  work;  estimated 
present  value ;  museum  numbers  of  other  specimens  from  the  same  indi- 
vidual;  numbers  of  other  preparations  from  members  of  the  same  litter; 
numbers  of  other  specimens  with  which  this  may  be  instructively  compared. 
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VThh  cue  In  the  umnfcoment  and  nbbreTladoa  of  tliew  polots,  aU  mux  be  enUtn.-d, 
togvHher  witli  otiiera  not  liere  !<pcctSod.  We  liarc  not  jet  tiilly  dctermiued  u|Njn  tliti 
boM  fiirin  for  iIib  Cittaloiruo  i»li]i,  aixl  liupe  otkcrB  will  ufTtT  itic  rc^itults  of  iheir  espi^rieiiix). 

For  tibniiT  wtMl  museum  cutu1utin.i('i:i,  tlic  slips  abould  bv  ur  tii-svior  and  sliffbr  [lajipr 
thka  fnr  nrdioAry  ooies,  and  tlie  surface  sboiild  be  well-stscd,  elncu  ink  in  cwcimunlf 

%  100.  References.— The  slips  may  l»o  used  for  brief  references  to 
voriu,  paj>crs,  person:^,  uUUresaos,  localities,  museums,  etc.,  constiludng.  in 
fact^  pwnnaneni  memorarulaf  which  may  be  tiled  with  more  ulaboralu  or 
exlendetl  inuterJiit))  u^^on  the  lUime  h'tibjeets. 

§  101.  Extracts. ^Upon  one  siile  of  the  elip  may  bo  written  from  40  to 
AO  words,  either  by  bund,  or  with  tlie  tjpa-writer  when  the  linos  arc  &t 
Budiiim  diatAiice.  1  em.  apart  At  short  distance,  the  number  ia  just 
donhled,  aiid,  if  necessary,  both  sides  may  be  writteii  o«,  or  two  or  more  slips 
may  be  asod,  or  a  sheet  may  be  used,  aud  tbeu  folded  to  the  slip  size. 

$  102.  Clippings.— Clippings  from  {K'riodicida  and  newspapers  may 
often  bo  acconimoilated  upon  the  slip.  When  no  longer  than  the  slip  is 
wide,  they  may  be  pasted  at  either  end,  with  the  linos  always  lengthirise  of 
Uift  flip.  When  the  length  is  greater  than  the  width  of  the  slip,  the  columns, 
il  DiuTow,  may  be  pasterl  side  by  side  ;  but  usnally  80  much  as  exceeds  the 
witlth  most  bo  pasted  on  the  rnm.iining-  erpnce  so  that  the  lines  run  across  the 
dilL  By  thus  coreriug  both  .sides,  a  single  slip  may  receive  an  entire  column 
•f**TliQ  Medical  Record,"  or  "Science;"  more  than  half  a  columu  of 
"The  Nation."  and  nearly  half  a  coUima  of  the  *'  New  Y'ork  Daily  Tribune." 
Even  when  unaccompanied  by  the  signature  of  some  welJ-cstablig]ied 
uUwrttr,  9acli  clippings  scrre  as  memoranda  which  may  aid  in  looking  up 
the  matter  fiirtht'r,  and  as  more  or  less  valuable  ronfirmatory  rvidence. 

1 1113.  Notes  Proper. — The  most  common  and  most  important  use  of 
tlie  flips  is  as  Q  ready  and  convenient  vehicle  for  the  many  kinds  of  infomia- 
tiim  which  the  scientific  or  literary  worker  dc8in?8  to  record  and  to  use. 

Tilt  ^'lip  is  Ahvatjft  at  Hand. — It  may  he  written  upon  without 
piiailit,  and  under  almost  any  circumstances,  whether  sitting  at  the  table,  or 
rilling  in  the  cars,  or  even  on  horseVwick  ;  whether  enga^d  in  regular 
vurk.  or  conversing  with  friend?,  nr  oven  at  night  and  in  the  darkness. 
CnrfpT  ail  these  conditions,  more  or  le^s  favorable,  the  essence  or  "pith  "*  of 
•  feet  or  idea  m(»y  be  reconied,  though  sometimes  in  a  shape  quite  unintel- 
Bpble  to  others  and  well-nigh  so  to  the  writer,  unless  an  early  opportunity 
is  taken  for  putting  it  in  better  fum]. 

g  IW.  Accumulation  and  Elimination  of  Slips. — The  beginner's 
object  is  to  Hccnmtilatc  the  brief  records  of  what  he  has  learned,  but  is  not 
«n  of  remembering  when  wanted. 

After  the  first  year,  however,  many  of  the  things  thus  recorded  become 
familiar  as  the  alphabet,  and  much  also  that  is  supposed  trvie  lo-tivj  td.k^\»s 
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disproved  to-morrow,  or  superseded  by  more  accurate  descriptions,  more 
perfect  drawings,  and  more  logical  discussions. 

With  the  ordinary  note-book,  or  Index  Rerum,  all  these  nntmths, 
half-truths,  or  truisms  must  forever  remain  where  they  were  placed.  From 
being  merely  superfluous,  they  soon  become  burdensome,  then  confusing,  and 
finally  a  source  of  loss  and  exasperation. 

Not  so  the  slip ;  the  instant  its  usefulness  is  at  an  end,  into  the  waste- 
basket  it  goes,  making  room  for  more  desirable  successors. 

§  105.  Arrani^ement  and  Storage  of  Notes. — After  trying  many 
different  plans,  we  make  the  following  practical  suggestions  : — 

§  106.  Slip- Portfolios.* — The  slip-portfolio  is  for  holding  the  notes 
upon  a  given  subject. 

It  is  made  from  a  piece  of  stiff  Manilla  paper,  16  x  13  cm.,  and  folded  over 
a  pencil  so  that  the  folded  edge  is  left  rounded.  The  slips  are  introduced, 
the  title  of  the  subject  is  written  along  the  top,  and  the  whole  is  bound 
together  by  a  rubber  band  7  cm.  long  by  1  ram.  thick,  like  No.  372  of  the 
Price-list  of  the  R  and  W.  Ec.  Co. 

Such  a  portfolio  will  hold  50  slips,  but  usually  when  there  are  more  than 
25  they  should  be  subdivided. 

§  107.  Subdivision  of  Notes. — Let  us  suppose  that  the  student  is 
collecting  information  respecting  the  heart  of  the  cat.  While  his  notes  are 
few,  all  may  be  contained  in  a  single  portfolio.  As  they  multiply,  they 
naturally  fall  into  four  categories  relating  respectively  to  the  structure  of 
tlie  organ,  its  funcfions,  its  development,  and  the  titles  of  works  and  papers 
treating  of  It.  As  the  notes  increase  under  each  of  these  heads,  anatomical 
notes  may  be  divided  naturally  into  sets  relating  respectively  to  the  appear- 
ances which  are  visible  to  the  eye,  those  which  require  the  aid  of  the  micro- 
scope, and  those  which  involve  special  kinds  of  manipulation,  as  boiling,  eta, 
in  order  to  display  the  arrangement  of  the  6bers.  The  macroscopic  anatomy 
may  refer  to  the  auricles,  the  ventricles  or  the  vah'es,  and  each  of  these 
headings  may  be  still  further  subdivided. 

We  see,  therefore,  that  without  the  subdivision  of  the  notes  upon  five 
quite  extensive  topics,  the  heart  might  require  the  use  of  a  dozen  separate 
portfolios.  Since  all  of  these  concern  the  heart,  they  may  all  be  bound 
together  by  a  stronger  band,  say  No.  385,  8  cm.  long  and  3  mm,  wide  ;  or, 
they  might  be  bound  in  two  sets,  the  one  including  all  the  divisions  of  the 
gross  anatomy,  and  the  other  the  rest. 

Such  a  plan  of  subdivision  is  not  only  convenient  for  reference,  but 
furnishes  an  exercise  in  Natural  Classification  ;  see  p.  49,  §  108. 

§  109.     Distribution. — Since  it  is  not  always  convenient  to  assign  the 

*  The  employmeat  of  the  portfolios  was  sofrgested  to  db  hj  Wm.  Nichols,  H.D.,  o{ 
Boston,  MasB. 
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notes  to  their  proper  places  at  the  time  they  are  made,  it  is  well  to  have  an 
extra  portfolio,  which,  in  this  case,  would  be  marked,  **  Heart  of  Cat ; 
Distribution." 

When  its  contents  arc  to  be  distributed,  the  other  portfolios  are  arranged 
upon  thi?  table  in  some  natural  order ;  the  removal  of  their  bands  will 
permit  the  upspringing  of  the  side  so  as  to  expose  the  heading,  and  facilitate 
the  introduction  of  slips. 

§  110.  Slip-box. — This  should  be  of  stout  tia,  preferably  Japanned. 
The  inside  measures  of  length  and  width  should  be  82  cm.  x  14  cm.  (about 
9  X  5.5  in.),  which  is  nearly  the  size  of  the  ordinary  sheet  of  note  paper. 

The  depth  is  less  simply  stated.  If  the  box  has  a  folding  lid,  like  the 
"Japanned  tray,  postal  size,"  here  figured  (Fig.  8),  a  depth  of  8  cm.  will  be 
needed.  But  the  scientific  student  has  such  abundant  need  for  shallow 
trays,  that  he  will  usually  find  it  more  convenient  to  have,  in  place  of  the 
folding  lid,  a  single  cover,  2  cm.  deep.  This  should  overlap  the  edge  of 
the  box  for  1  cm.,  resting  on  a  welt.  The  depth  of  the  box  itself  will  then 
be  only  7  cm. 

If  the  slips  are  kept  in  envelopes  instead  of  jwrtfolios,  the  box  and 
cover  together  should  have  a  depth  of  9  cm.  The  Japanned  tray,  "standard 
size,"  is  only  5  cm.  deep,  and  if  the  "postal  size  "  is  ordered,  care  should  be 
taken  that  it  is  of  the  actual  width  required  for  the  postal  card,  since  some 
the  of  so-called  "postal  slips"  are  only  12.5  cm.  long. 

The  free  edges  of  the  box  and  cover  should  be  turned,  and  the  latter 
should  l>e  "wired," 

g  111.  Cost  of  Materials.— The  tin  box  may  be  bad  for  from  50  cents  to  $1.00.  A 
tin  cash-box,  witb  lock,  costs  $1.50.  The  Japanned  tray,  postal  size,  with  slips,  blocki 
and  gaides,  is  f  3.05, 

"  Roll  MaDilla,"  40  inches  wide,  is  8  cts.  per  yard ;  including  the  cutting,  the  slip* 
folioe  cost  at  tbe  rate  of  10  cts.  for  S6-35. 

Tbe  ttandn  are  rated  at  $2.20  per  M.  for  Ko.  372,  and  $5.85  for  No.  386.  By  the  hun- 
dred tbey  cost  proportionally  a  little  more. 

The  Blips  may  be  cut  by  hand,  but  it  is 
asnally  cheaper  to  have  the  cutting  done 
by  the  stationer.  They  cost  from  60  cts. 
to  $1.00  per  M. 

gll2.     Other  Methods.— The  slips 

may  be  ploced  in  envelopes,  sealed  at  the 

side,  and  with  the  right  end  cut  off.     If 

this  plan  is  adopted,  it  is  true  economy  to 

Hse  stout  envelopes  which  will  not  readily 

fray  and  tear.      Cloth-lined  envelopes  of 

tbe  proper  width,  9  cm.  (tliree  and  one-half 

inches',  niov  be  had  for  about  $2  50  per      r.       o      ...        .  n^  » 

,       ,     ,       ,  *■    11    •  J    .      .Ml         ^i"-  8.— TiiF.  Japaxned  Tbat,  foe  CATA' 

hundred,  and  are  practically  nidostnictible.  c  i>  nr 


Another  way  is  to  write  the  heading 
upon  a  card  the  size  of  the  slips,  and  put 


LOGI'K  Sl.IPH.     iiKADEHS  AND  WbZTEBS 

EcoKOMT  Coup  AST. 


I*BE^ARATIO.*i    01'  MAXCSCRSPT. 


51 


\  buid  oTPr  tn.    FliuJIj,  there  Is  the  metliod  oxempllflcd  ^^y  ihn  aceoinruuiyiDg  fifnini 
f.  8;.  which  seema,  howpvcr.  better  adnpted  for  muwuni  nnd  library  caUIog'ueB, 

g  113.     Using  the  Slips. — For  ordiuarr  reference,  the  portfolio  i.s  held 
the  left  hand,  the  band  removed,  and  the  slips  turned  until  the  desir»] 
11'  iii  found. 
K^  H  iML-fti!  for  manuscript  or  lecture-notes,  they  may  be  arranged  in  the 
•per  ordor  bj  spreading  them  out  uiton  the  (aide ;  more  or  leisa  condensa- 
il  elimination  will  then  oecnr.     Thp  Beleeted  or  condensed  notes  may 
OS  lecture-notes,  or  their  substanco  transcribed  U}  shoetji. 
%  114.    For  carc'fnlly  prepared  manngcript,  the  following  stages  of  com- 
ition  are  recomuiended  : — 

L  Slipij.  hand-written.  S.  Slips,  selected,  condenscil,  and,  if  possible, 
flTpf-irritten.  3.  Sheets,  hand  or  type-writton.  into  which  the  type-written 
[llip*nuy  eometimes  be  incoqjoraiod  by  i«u<ting,  4.  Sheets,  carefully  type- 
I  »ritU'n.  a  corrected  eopy  of  the  first  w?t, 

ijin*crii>r  so  prepared,  especially  if  in  addition^  an  intcrra!  of  at  least 
rwt-.'k  elopscR  between  the  first  and  tbo  second  copies,  will  usually  nood 
fr*  vbaDgC!>  in  proof. 

JUS.  Sheet-Portfolios. — The  sheets  referred  to  are  of  the  staodard 
■oCe  lixe,  about.  ::JI  >:  ViS)  em.  Such 
'ht«t&  and  drawings  of  simitar  size  may 
iKcunvpniently  kept  in  s/icef'fior/foliog  of 
tbe  Maiultii  pujicr,  duuble  the  t^ize  of  the 
'  tliKt,  imy  about  21x27  cm. 

Portfoliosi    of    sheet*,    or   the    sheets 
iWrnncIres.  may  be  conveniently  kept  in 
tbc  "l*igoon    riole    Case,''   "jiamphlet 
fcrnipplietl  at  *l.sn  bv  the  K.  &  W. 

Tho  caee  shown  m  the  hffiiro  „          .,        - 

„.„         .     „    *  ABi,EPioEoKUoLBt'A8K,  Billet 

)wn    as   the    •*  UiUet    «izc.        For  ^^^    Hkadeks  &  Wkitkrb  Eotj- 

iheetH,"  there  are  only  two  tiers  of  ttvui  Co-,  t.\.) 
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{UA.  Uiscellaoeons  Suggestions.— A.  B7  writing  the  portMio  heatliags  witli 
pwctt  th«fy  mty  be  ch»nRcil  as  df-rired,  ami  lo  any  PxlPtit.  Rvrn  if  writii^n  with  ink  or 
ptatH.  lu>wem>,  eftcb  portfotio  prcurniA  four  flurfacM  whirli  mftv  t)o  iifu-<l  in  firn 

§  lit.  B.  The  t^pt-wrUfr  or  foUigr-ifih  c»n  l>e  adjuMt-d  tf»  any  wiilih  of  imper.  Of 
tmtm.  iba  looker  the  linv  (hv  fvwvr  thv  bhif^in)^  ;  l>nt  tht^  n&rmner  tAxt-ex  \9  nioro  easily 
^hal(«lslH,irD|»M:ialljr  when  chungeH  or  diviaiontt  mv  r^iiired.  and  it  i»  often  a  retJ  w). 
fiatnigv  to  he  ab)p,  wtthont  dt^lay,  to  write  nUfninlfly  u;Hin  thi.-  Hhtiia  and  ihu  tdi)«. 

%  IJB.  C.  Wliih'  a^so^tiu^  a  lar^f  nnniU'r  of  sli[>»  for  whlt^h  portfolios  Iiavw  not  bi>en 
ftt^mnA,  it  \m  wrtnt-tiint^  (K-aimlilp  to  n>Diovi>  thpm  ail  withmil  tnixiuf;  tbo  fto|«r«icd  pilua 
TMi  iHf  h*  aasomplUhMl,  eiihrr  hr  intorixx^iofT  a  blank  f-Wy*  W\  wn-n  the-  stica-sGtro  piled, 
m  bf  ^Kdaff  tbtim  cnwrnso,  and  carryinfr  a  band  over  thnm  diagnaally. 
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§  119.  Origin  of  the  Slip-system. — It  is  probable  that  the  slip-system 
has  been  devised  independently  by  many  IndiTidnals,  and  we  are  informed 
that  Mr.  Folsom,  the  Librarian  of  the  Boston  Athenseum,  proposed  the  use 
of  slips  in  Card  Catalogues  at  the  Librarian's  GonTention  in  New  Tork  in 
185i.  As  a  means  of  recording  and  arranging  scientific  information,  how- 
ever, the  first  published  notice  known  to  us  is  the  following  by  the  senior 
author  {17),  communicated  to  the  Boston  Society  of  Natural  History, 
May  15,  1867  :— 

§  120.  "  It  consists  in  the  brief  statement  of  facts,  ideas,  or  references 
to  books,  written  upon  one  side  of  a  slip  of  paper  equal  to  the  sixth  part  of 
a  sheet  of  note  paper. 

"A  few  of  these  blanks  are  carried  in  the  pocket,  and  advantage  is  thos  taken  of  op- 
portanities  for  recording  and  preserving  information  which  the  time,  place,  or  state  of 
mind  would  not  permit  to  Iw  written  oat  in  fall,  or  which  might  be  forgotten  before  a 
fitting  opportonitj  should  occur. 

"  These  slips  are  distributed  at  leisure  into  envelopes  bearing  the  title  of  the  subject 

"By  keeping  the  slips  separate,  it  la  evident  that  an  indefinite  subdivision  of  each 
general  subject  can  be  made  bj  umply  increasing  the  number  of  envelopes  and  redistri- 
buting the  slips. 

"  The  slips  may  be  used  either  for  ^mple  reference,  or,  if  in  preparation  of  a  lecture 
or  communication,  hj  arranging  them  on  the  table  in  any  dpsired  order,  and  transcriUng 
parts  of  them  in  the  form  of  notes ;  while  for  a  written  paper  they  serve  to  indicate  the 
general  order  of  discussing  a  subject 

"  The  method  proposed  makes  sure  of  the  essential  fact  or  idea  in  a  brief  form,  and 
the  slips,  being  kept  separate  and  of  uniform  size,  may  easily  be  arranged,  carried  and 
arranged,  or  rearranged  In  any  order  at  any  time." 

This  plan  was  presented  in  a  lecture  at  the  session  of  the  Anderson  School  of  Natural 
History  on  Penikese  Island,  in  July  1878,  and,  according  to  a  report  in  the  N.  Y.  TriboneL 
"  was  almost  universally  and  imme^ately  adopted." 


§  121.    Rules  and  Aphorisms  of  General  Application. 

"  In  the  order  of  Nature,  doing  comes  before  thinking ;  Art  before 
Science  " — Joseph  Henri/  (Mayer,  1,  95). 

''Personal  familiarity  alone  makes  knowledge  alive." — Philip  Gilbert 
Hamerton. 

'*  Practice  the  utmost  rigidity  and  thoroughness  in  research,  without 
regard  to  time  consumed,  or  value  of  results."— .ffenry  James  Clark  {Pack- 
ard, 1). 

"  Lenteur  dans  la  marche ;  aridity  dans  I'etude ;  solidity  dans  les  prin- 
cipes ;  sftretfe  dans  les  r^sultats ;  ce  sont  U  les  attributs  des  sciences  d'ob- 
servation."— 5»cAa^  A,  i,  p.  v. 

Correct  methods  are  the  keys  of  knowledge. 

Whoever  has  learned  bow  to  work  has  taken  a  long  step  toward  indepen- 
dence of  teachers  and  books. 


*'Th<*  method  may  tletemiine  tlie  i-eaiilt." — JvOtiin  Agaxxtz. 
"  If  reaeiuThcs  take  at  the  lirst  step  a  wrong  diroctiou  they  divorgc  the 
farther  from  the  tnith  the  fanher  they  are  followed." — Gaboriau. 

"  It  is  often  as  if  the  trntb  were   rather  whispered   Lhau   spoken   hy 
{lUun^" — Owtn. 
Accuracy  U  more  to  be  desired  than  Hpeed. 

Boolts  may  he  consulted  in  haste,  but  Nature  demands  deliberation. 
Noii-dit^rimiiiation  is  no  proof  of  identity 

Ignorance  of  a  specimen's  locality  may  cau^e  delay;  an  error  respecting 
;iiia7  areote  confusion. 
A»  jfl  the  locality  to  an  indiTi^na^  ^  is  the  individual  to  any  of  its  parta. 
**  There  is  so  clow  a  solidarity  bctn-een  ourselves  and  the  animal  world 
wx  inACoesaible  invard  parts  may  be  supplemented  by  theirs.  ♦  •  •    A 
heart  or  Inngs  or  eye  must  not  be  confounded  vrith  those  of  man  ; 
It  00  far  as  the  comprehension  of  the  elementary  fjict^  of  (he  physiology  of 
tiiD  and  of  respiration  and  of  vimon  goes,  the  5ne  ftirnisbes  the 
anatomical  data  as  well  as  the  other.'' — Huxley^  3. 
*•  Carpenters  and  tailors  do  not  learn  their  trades  upon  rosewood  and 
d«h  of  gold."—  WiUhr,  2,  8- 

■♦Felitomy  should  be  the  st^ppiug-stone  to  anthropotomy." — Wem,  S,  6. 

^'No  medical  studoiit  should  In-  ullon-ed  t(»  di^^cct  tlie  human  cadaver 

sndl  he  bus  fiuiiiliacized  himself  with  the  anatomy  of  the  cat.** — Ctrvcn- 

Hi*  vbo  can  skillfully  dissect  a  cat  will  find  little  difllicaUy  in  dissecting 
Kmu. 

■■  FuU  cxperimentnra  in  corjiore  vili.*' 
^       The  softer  the  parts,  the  harder  their  study. 
V       Baft  parta  are  perishable. 

Harried  dissection  is  rarely  trustworthy. 

Tbe  thorongfa  examination  of  soft  parl.t  can  be  made  only  andcr  one  or 
noT?  iif  the  following  (ronditions:  A.  Limitation  of  the  inquiry  ;  B.  Aban- 
ilwce of  material :  C.  Continuity  of  dissection;  D.  Co-ojieration  of  several 
dtnectors  ;  E.  Prei«en'ation  of  the  partji. 

Fillh  and  bad  odors  cannot  always  be  avoide<l,  but  their  continuance  is 
wely  nt.-ceHarr. 

.\ccarate  knowledge  of  a  few  things  ia  better  than  vague  ideas  conrern- 
[fag  many. 

Pir&t  eipre^ons  are  rarely  correct  or  perfect, 

A  description  is  perfect  only  when  it  enables  one  who  has  never  seen  the 
to  form  a  correct  image  of  itw 


ANATOMICAL    TECHNOLOGY. 


INTRODUCTORY. 


123.   This  work  treats  mainly  of  the  Gross  Anatomy  of  cortain 
ioDs  of  the  Domestic  Cat,  and  of  the  Methods  of  their  Examina- 
tion and  Pn»S4>r\'ation. 

ResuKJiu  for  Selectioa  and  Preference.— There  shall  tx*  given 

coiuliMistMl  stJitrrm-nt  of  tlu'  rcastma  for  selwting  the  Cat,  for 

alruoi^t  oxdusivi'  att^^ntiou  to  the  Cephalic  region  of  the  body, 

Mwl  for  devoting  to  the  Bmiu  and  other  Viseem  a  relatively  large 

nl  of  sjwire. 

'M.  For  Selecting  the  Oat.— Three  things  are  to  be  learned  by 
thestadeitt  of  AiiaU^my  and  Physiology,  whether  Huinaii,  Veteri- 
nary or  Comparative  :  mdhfxh  of  manipulation ;  fnndameutaiyao^ 
of  structure  ami  fiinclion  ;  and  terms  of  rxpres.'^iDn. 

Uost  of  the  methods  might  he  learned  upon  any  mammal,  but 
"HJDvcirk-nce  and  economy  am  consulted  by  tin*  use  of  one  %vhidi  is 
at  tbo  same  time  widely  distributed,  common,  easily  kept  in  con- 
fiiHTOeat,  and  of  moderate  size  so  as  to  be  readily  munipnlated  and 
cheaply  preserved. 

Methods  cannot  be  practised  without  some  knowledge  of  the 

tflature,  loeation,  and  usi's  of  tlie  parts  comiemed  ;  and  the  re<!ord  or 
rommnnication  of  results  involves  the  use  of  terms ;  hence  there  is 
cffecLcd  a  substantial  saving  of  time,  mental  effort  and  expense  by 
employing,  in  the  acquisition  of  methods,  a  form  anatomically  and 
physiologically  comparable  with  those  which  the  student  is  pre- 
paring himself  to  investigate. 

The  adult  lianuin  Miibjuct  is  inconvcuivtidv  liirge,  mtt  tUvrnvs  hu*v  to  nlitnio,  mtj  often 
ClfKWive  wbcQ  all  thintfs  urv  vonsidt-rtHl.     Thi>  imniatun*  i ii(HvUluitlfl  isiill-liinhs)  which 
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may  sometimes  be  had,  lack  the  firmness  of  texture  which  is  desirable  for  the  examinatioii 
of  certain  parts. 

The  veterinarian  la  espedally  interested  in  the  horae  and  the  oow ;  bat  these  are  too 
large  and  cosily  for  elementary  work  ;  in  less  degree,  the  sheep  and  the  pig  are  open  to 
the  same  objection. 

The  needs  of  the  comparative  anatomist  were  well  expressed  in  the  coarse  of  a  "  Labom- 
tory  talk,"  by  the  iate  Prof.  JeSHes  Wyman,  as  recorded  by  the  senior  author  (9,  5) : — 

"  In  commenting  upon  the  unaatiafactory  nature  of  some  published  notes  of  dissec- 
tions, he  said  :  '  Much  of  this  is  due  to  the  lack  of  suitable  standards  for  comparison.  The 
human  body  is  not  a  suitable  standard  for  the  lower  vertebrates.  The  best  thing  any 
anatomist  can  do  is  to  prepare  complete  accounts  of  the  structure  of  a  few  forms,  each 
typical  of  some  large  group.  The  fowl  could  represent  the  birds,  and  the  cat  the  mammals. 
The  cat's  anatomy  should  be  done  first,  because  it  would  also  serve  as  an  introduction  to 
Human  Anatomy,  and  thus  become  an  important  aid  to  MedicaE  Education.' " 

Theoretically,  among  known  forms,  the  wants  of  the  comparative  anatomist  might  be 
more  fully  met  by  the  more  generalized  opossum  or  raccoon.  The  tiny  musk-deer  of  Java 
could  be  more  easily  dissected  and  preserved  than  most  of  our  hoofed  quadrupeds  ;  while  a 
medium  sized  monkey,  especially  after  some  confinement,  is  the  best  possible  sabstitute 
for  the  human  subject. 

Unfortunately,  however,  none  of  these  animals  is  saffidently  abundant  In  all  parts  4^ 
the  civilized  world,  and  we  must  select  snch  as  are  to  be  had.  The  rat  is  certainly  too 
small  for  most  purposes,  and  not  easy  to  oblaia  unmutilated.  The  rabbit,  like  the  rat, 
belongs  to  a  group  of  peculiar  mammals,  the  Rodents,  with  no  special  advantages  in 
respect  to  either  human  or  veterinary  anatomy.  Dogs  vary  greatly  in  size  and  mode  of 
life,  Bo  that  no  one  of  the  many  breeds  can  be  fairly  spoken  of  as  the  dog,  and  although, 
as  stated  by  the  senior  author  (21,808),  the  pectoral  muscles  present  less  variation 
than  might  be  expected,  few  comparisons  have  been  made  of  the  other  soft  parts  except- 
ing the  brain,  where,  as  r^ards  the  disposition  of  the  cerebral  flssures,  the  variation  is 
considerable  and  perplexing  (Wilder,  12,  342). 

So  for  as  wo  can  judge  from  published  records  and  our  own  observations,  cats  are  much 
less  subject  to  variation  than  dogs.  They  are  both  wUk«r»  and  dimberi,  and  therefore 
comparable  with  the  domestic  quadrupeds  on  the  one  hand,  and  with  the  monkeys,  and 
through  them  with  man,  on  the  other.  They  are  common  in  most  civilized  lauds,  fertile. 
ea^ly  reared,  and  may  be  kept  in  confinement,  even  in  considerable  numbers,  without 
difficulty.  They  quickly  succumb  to  anaesthetics,  and  their  size  is  such  as  to  facilitate 
both  dissection  and  preservation  in  alcohol.    They  are  quiet,  while  dogs  are  noisy. 

§  125.  Of  a  less  practical  nature,  yet  well  worth  mention,  is  the  remarkable  combination 
in  the  cat's  organization,  of  delicacy,  agility  and  strength :  a  combination  which  seems 
almost  perfectly  adapted  to  the  prolongation  of  individual  life  and  the  perpetuation  of  the 
sirtMsies.  Indeed,  as  well  remarked  by  Mivart  (B,  493,)  "Something  may  be  said  in  &Tor 
of  cats  being  the  highest  of  mammals,  if  man  is  considered  merely  in  his  animal  capadtj, 
in  which  alone  he  can  be  brought  into  comparison  with  other  organisms."  Bee  also 
Minot,  1,  and  Dana,  123,  160. 

This  idea  will  be  acceptable  to  those  who  prefer  the  purely  teloological  aspect  of  Nntar& 
Others,  however,  may  find  ample  ground  for  discuBsioQ  respecting  the  universal  operation 
of  the  doctrine  of  Pinal  Causes,  at  least  in  the  present  state  of  our  knowledge.  Teleology 
baa  not  yet  explained  the  existence  of  the  insignificant  clavicle,  the  rudimentary  primal 
metacarpal,  the  little  pocket  at  the  border  of  the  ear,  or  the  cusps  on  the  dedduous  man- 
dibular canine  teeth. 

%  136.  Id  short,  while  freely  conceding  the  advantages  which  might  be  presented  by 


rXTBODtTCTOJtr. 


57 


if.  opeciallj  iru  were  pnurticabte  to  supply  &  separate  wtandird  for  tlic  aolliro 
list,  the  2oulo^«t  nnd  tlic  vutcrinarian.  wf  ucviTtln'ktBj  Ik;]1i-vc  tlinl  wna  llii-o 
CbMBthrrt- ml)(bl  If  iu)vanl]i(riv)iit4l}-  coiiiiutnil  with  lUi>  rat  aM  u  fniutli  uiitl  baU-nuvdinU) 
fenn,  KUil  tlial,  wht-n  all  iMiiiilo  srt^  iviittiidenxl — hizo,  haliit,  (liiilrit)ittii.>n,  jflaVtcnl  rndotv- 
Dirnt  fcud  XDolug^cal  pffsitiuti — tlip  <-nt  eliouM  1m>  c1ioh<>ii  nvi>r  all  otliQiv,  both  as  n  lungle 
laotlard  tor  ronii'arlBou,  and  aa  a  aubject  of  elementary  aDd  prellmiiiary  anatoTulcal  and 
Iqffiail  work. 
g  1S7.  Nor  bi  tfaU  choice  wholly  xritbont  preoedent.  It  U  tnif>  that  deBdipUve  and 
mit^t  works  u|ina  Mammala  haw  bucu  more  uflcii  lyssed  upon  othera  tlian  the  cut.  Fnr 
'dbvfooa  mauiu.lkv  hnm-  Iibm  I>m-u  Cht*  Hubjt-ci  ijf  luaay  pubUcutiona  ;  tbv  rabbit  imaelt 
If  KlBOne  (A),  tbf  mbbit  and  thi^  iloj!  by  KuHt^T  uiid  Loiii^-tvy  (A>,  tliu  nt  by  R<illt 
(Apand  Hnrrell  (A),  while  Cuuea  liaB  described  (47)  t]ie  akeleUtu  ami  iiuiiiclea  of  the 
•fWtaum. 

Tm  Stmus  Durrkbelin  devoted  a  magoillcvDt  moDogrnph  to  tlm  boDo«,  Ilf;ani<-nt«  and 

ImoKlaaortbe  cat ;  and  reduced  coplca  of  his  outline  pJutfw,  with  a  translation  of  tha 
*Ei|ilafiAlinna,"  Itave  bivn  piihlUbiMl  by  tin r  ciillmgui*.  Pmf.  Ht-nry  S.  NVilliuiiiR  The 
wksU-Uiu  IB  ilelinrolvd  and  naraud,  in  coniiM'iion  with  ihofie  of  the  I>ack  and  iho  <*odGBb, 
by  K.  TttUt-T  Nvwton  (A),  and  as  the  work  wb«  "  prp[iared  under  th«  eupcrrlsioQ  of 
?rof.  Uutirr,"  the  uscfuluce^  of  the  &it  ha^  probably  b(>cn  appn^iuicd  by  thai  zoolog^at. 
FiiwUf.  Ihr  recwnt  volunit.'  by  Mirart  (B;  jiurtwris  to  describe  the  enlin*  ,<rurture  of 
tlra  rat.  althouffb  tiu  prartinil  dirrctionp  art'  givt>n.  and,  acrxrding  to  nntic«!9  in  T/ie  A'atwu 
tttt  Juoe  8,  I8S1,  nud  in  Stum^,  and  TTi^  AtAenaum  for  J'niv  -1.  the  author  neviatt  to  bavo 
iiiid«t  •omr'ffhat  fn>«)uent  and  wliolly  nnupwified  (talietitutioiis  of  hniuan  anainmy  for  that 
rftlwcal. 

Tbejontor  autlior  ban  pul>Uoliod  two  jtapcn  (/,  ,3}  upon  the  anatomy  of  the  cat ;  and 
tb  d«rirB  for  a  cotnpl«tf  nocouut  of  ila  brain,  expressed  by  the  senior  oatbor  in  1873 
ill.  S^>.  baa  been  recently,  tn  pari,  fulfilled  In  tho  i»pon  Dumberod  V,  3f  4,  S,  0, 
;.«,»,  12,  /.Vnnd  14. 

i  138.  Reasons  for  Treating  of  only  Part  of  the  Body.— This 
work  w  primarily  an  exi»Ia»jili(ui  of  mtfJtoiis,  and  tlie  deHcriptions 
uf  o^ana  aro  mainly  in  illustration  thereof. 

Hie  HTcoiuit  of  only  forty  miiK'K'S  ct»VBrs  an  e<|anl  niinib<>r  of  pegcs.  To  devote  a  pro- 
pDrtb«ate apace  t^i  the  150  vr  more  ollter  muscles,  nud  to  all  the  arUTJes,  veins  and  iKTvea 
<niUsw«ll  th«  vulunto  to  uadesimble  lUinfiisious.  8tnae  aeluctton  waa  tliorofore  ncoea- 
wy. 

Of  tbe  two  ironeral  r^^ona  of  the  Imdy,  the  cophalie  is  nTiainly  more  familiar  to  most'j 
fcntw.more  interesting,  more  employed  in  art.  more  often  ii^ed  in  <^periniertt,  and  tnore 
nl^  lo  lnjar>-  and  diMaae.     To  obtain  and  prepare  the  heart  and  the  bruin  inrolvea 
•ran  tnanlpolation  of  the  thorax  and  head. 

Thaann  of  tho  cat  ia  more  comptete  than  tho  Ic^,  since  it  has  all  Sve  of  the  diffils, 
»*t  preaenta  the  iotcrestlag  and  important  provision  fur  Ibe  rotation  of  one  of  the  cpiiwdiai 
koMaatuut  the  otlK-r, 

XotwiilmuiiiliiiK  (iiir  ibtiii>t«  nwpi-clinK   tbc  botnola^ies  of  thi*  V  ti(iiiitrripf2'U4Bni 
tnw  oflbe  antebrachial  muftebti,  tlin  myology  of  Uie  ami  i«  in  a  murn  salinfiirtory  itiats' 
Unuthat  of  the  leg,  where  the  great  "  adduetorB"  are  likely  to  jnixzlc  anatomlsu  for 
:  tiaui  lo  eooie 
la  short,  the  Hune  practical  considemiinns  which  bare  led  tnmt  anatomists  to  de«cnbe 
iwclca  of  tb<-  anifbrachlitm  with  mor^  futlnefls  than  thoM^  uf  the  bark,  luve  induced 
eifxt  ihr  onii  mlher  than  tli>'  1  -g  fnr  the  iwrv  dutuilcil  dcscii.v^"'^^' 
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§  129.  Reasons  for  Giving  TTnusual  Prominence  to  the  Vis- 
cera.— It  is  stated  by  Macalieter  (British  Association  Report,  1877, 
p.  94),  that  *'  at  least  600  bodies  are  annually  examined  in  the  dis- 
secting rooms  of  Great  Britain  and  Ireland;"  yet  how  few  are 
the  published  observations  respecting  tlie  characters,  constant  or 
variable,  of  any  parts  other  than  the  bones  and  the  muscles.  In 
this  country  the  case  is  still  worse,  and  we  have  no  journal  espe- 
cially devoted  to  Anatomy  and  Physiology. 

This  comparative  neglect  of  the  interoal  organs  is  probahly  due,  in  great  part,  to  the 
fact  that,  as  remarked  by  the  senior  author,  {2^  9),  the  average  "  human  subject  is  rarely 
available  for  the  study,  of  viscera.  Usually  some  of  them  are  diseased.  The  heart  is  apt 
to  be  full  of  injection-mass.  The  brain  and  abdominal  viscera  decay  so  rapidly  that  some 
of  their  important  features  are  soon  obliterated ;  and  when,  as  is  customary,  their  removal 
is  postponed  until  after  the  examinalion  of  the  overlying  muscles,  their  condition  is  often 
ench  as  to  render  them  unfit  for  preservation.  How  many  Btndenta  have  gained  a  good 
view  of  the  thoracic  duct,  or  the  sympathetic  ganglia  1  How  often  has  it  been  ascertained 
whether  a  subject  has  two  pancreatic  ducts  or  only  one  f  la  a  satjsfuctory  examination 
of  the  bmin  made  by  the  majority  of  dissectors?"  In  short,  do  not  the  larger  number  of 
medical  students  regard  the  viscera,  even  the  heart,  as  simply  a  mass  of  ill  smelling 
material,  difficult  to  examine,  not  very  instructive,  and  worthy  only  of  the  waste  paiH 

Wliatever  be  the  cause  of  this  inattention  to  the  viscera,  the  fact  leads  us  to  give 
ample  space  and  illustration  to  these  organs  as  they  exist  in  an  animal  peculiarly  adapted 
for  their  study  and  preservation.  Moreover,  although  a  predilection  for  surgery  prevails 
among  medical  students,  most  of  the  diseases  they  will  have  to  treat  afiect  the  viscera 
rather  than  the  skeleton  and  its  muscles;  physiology,  too,  is  largely  epl&nchnological,  and 
a  correct  knowledge  of  the  brain  is  yearly  more  desirable  in  connection  with  the  pro* 
grees  of  rational  Psychology. 

Lastly,  notwithstanding  the  general  preference  of  systematic  zoologists  for  skeletal 
characters — a  preference  certainly  based  upon  convenience,  and,  in  respect  to  fossil  forms, 
upon  absolute  necessity — we  are  disposed  to  think,  as  suggested  by  Gill  (/,  p.  xxvii) 
and  the  senior  author  {22,  189),  that  the  more  comprehensive  vertebrate  divisions  should 
be  founded  upon  cerebral  and  cardiac  characters. 
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LUT  or  UiSTRUaCENTfl  AMD  XATEUIAL  FOR  AXATOUirAL  TECHKOLOOT— DEeniTFTIOK 
OV  IXSTilCHKllTll  AND  APP.VltATUS — C;IBE,  POUHUINO  .KSD  SUXUVKyiyti  dF  tMiTKH- 
VB»TII~MBrH0D6  Or  EILMNO  ANIMALS— PKECACTIONS  VUK  CLllAXUACSI)— DKQ- 
DOMXBSB. 

g  130.  Anatomical  Instrumenta  and  Material. — Tlic  follow- 
ing is  a  Ooneral  List  of  the  SiipjjlioR  roquirod  for  aiintoinicii!  work. 
A  Special  List  will  be  given  in  conntiHiou  with  euoli  kind  of  niunijju- 
LatioiL 

Tbtt  DUora  uc  ftmaf^  In  ilphnboticiJ  nrdtrr.  Commtju  lotf^n  arpiiitct]  for  l1tp  names 
•f  iBBUumeata  aad  mKifhals  wliicli  bit  df^r-tblf,  cs|K>riBll.r  in  n  lAtfct'  laburntury.  The 
mm  la  bladE  )«tUT  iut>  of  nrtirlti!  vrhioli  aiv  n^anlod  by  ub  ma  indUpcn^nhlt  to  thi' 
(efbnnaarp  uf  tliu  best  ktod  of  work. 

SMoral  utirlM  arc  not  nuirktd  indiflpciutuble  b<>^uu<ii>  Tor  tlicrn  mny  b«<  sulmtituU'd 
mhfis  whicli.  altbougli  ^om  perf««t  &nd  MLU&iclor7,  may  bo  rlit^ixir  or  more  naiiily 
lMifa»d.  For  puuupl(>.  ordinary  cotton  may  be  uBi<d  lastvad  of  the  abtmrtiont.  a  pail  or 
boa  la  place  of  Ibe  anvsth^tic-hnx.  crockery  iosu^ad  or  glaas.  etc.  Of  tba  tvrn  ayrinpfofl. 
ik^Mprr  \a  marked  iudisiMniBftblv.but  iXw  more  cxptmsivt.'  will  iLiisw«r  thr:  ]iuqx)ei.>  niorc 
eoottniontly. 

b  the  (irHt  rolonin  are  g1r<>a  thA  iiumbitni  of  Uie  Jtfftirrs  of  the  iiiBtrainpnt«  and  apjia- 
nuu  b  tbta  work.  In  the  ^c^»nd  column,  tbe  »frtif/t)»  are  narood  vrliitn  pimniblp.  T'ntinlW 
Ikwuections  occui  witbin  the  present  cKapwr,  Imt  in  aouiw  raaes,  lu  with  Aluohol,  Jart, 
•fc..1b«  artidui  arr  tiviiti.-d  of  H»t;wbor)',  as  may  be  a9a.-rtfliD(Hi  fn-m  tbL'  Iud<.'X. 

hi  tht  last  column  vim  girt'ii  tlir  maritnuui  prieri  of  tlK>  Icsti  familiar  nrtlcloji.  Thny 
an  unully  taken  from  di>a1er!i'  lisl«,  nnd  nrv  thnvfiiriT  hsunnl  upon  iha  ordinary  wcigbls  and 
neuvm.  It  will  be  undoistood  that  pricua  vary  acorrllag-  to  the  quatily  of  tb«  good*, 
iLtiutr  of  the  market,  and  the  diiituDce  nf  thf>  dmier  from  thti  p1a<.f  of  nianufncture. 

niiutratMl  Catalo^awnf  Anatominil  and  Sutgiral  lniHrumt*iil!<,  iif  TiviIh,  of  (^taaa-ware, 
and  itf  (iNnuicwl  Apparatas  and  Supplied,  mny  Iv  obtaiiiod  of  ilt<«lt>rH,  aa,  for  iDtttauoe, 
ri^dmaa  &  flbart]<<ff,  of  Boston,  Sbepard  A  IJudlcy.  of  Now  York,  and  Soovrdm,  of 
PkOttloIphia  -.  A.  J.  VVilkiniion,  and  Uoodnow  &  Wlghtmoi],  of  Boston :  WUtal],  Tatum 
t  Co..  <it  Sew  York  ;  J.  ft  U.  Berjfe.  of  New  York,  and  others. 

AancLB.                                                               Fia.  Die.  Pxa  Pvoa 

A^rbcut  miton 134  lb.  $1.00 

Alcohol,  ethyl cb.  Ill  unJl.  i.HO 

JlooOmeter  (alcobolometerf,  or  hydrometer "  8.00 

AMMtielic  box SO  IM  l.ilO 

Aaimal  rhamw).  - 198  lb.  10 

AmnxMit' nt  mult .- ch.  Ill  lU  W 

Anhrotome 16  133               ..  \.%!t 


i 
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Abticu.  Fis. 

Atomizer  or  spraying  apparatus 

Bags,  coarse,  for  cats 

Basins,  graniteware 

Beaded  bristles. 

Benzine 

Bistoury,  concave,  blunt  point 

"         snali,  straight,  blunt  point 14 

*'  "  "        sharp  point  

Blocks,  15x7x6cm 

Biow  pipe,  flexible 19 

Bone  chisel 

Bottle  brushes 84 

Butcher  linife,  small...' 

Cans  and  boxes,  metal 

Canuls,  glass 86 

Carbolic  acid,  strong 

Cats 

Chain  hooks 

Chamois  leather 

Chloroform 

Clove  oil 

Compressor,  small  13 

Corks,  assorted 

Cork  presser 

Coemoline  or  vaseline 

Cotton,  common 

Deodorizers 

Dishes,  glass,  covered 88 

Dissecting-gown 

Dravring  materials 

Drills  and  stock 

Emery,  finest 

Enterotome 

Ether,  sulphuric 

Filter 

Foot  lathe 

Forceps,  coarse m 

"        fine,  curved 20 

Glycerin,  common 

Graduate,  glass 

Hone,  finest  Arkansas  oilstone 

Hone,  medium 

Hydrometer  jar,  13  x  2  inches 

Injecting  materials,  colors,  etc 

Instriunent  cases 

Jars,  glass,  wide -mouthed 

Knitting  needle,  smalleBt 

Lamp,  Bunsen  or  spirit    

Metric  rule,  weights  and  measures 


8so. 


186 


187 
188 


ch.  Ill 


Po 


ch.  Ill 
143 
148 
144 

169 


145 
146 


184 

184 

ch.  Ill 

ch.  IV 

471 
ch.  Ill 


doz. 


doE. 


lb. 


Pbios 
1.26 


1.26 
1.25 
1.25 

26 

1.00 

2.00 

60 


180 

. . 

140 

60 

lb. 

2.00 

141 

pair 

8 

8.80 


2.00 
5.00 
25. CO 
1.00 
1.25 
60 
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Awnou.                                                           Pta.  Ssa 

MosUd,  cheap 

Nail  brush 

Needles,  post  mortem 

Nippers,  luge  sad  medium 11  146 

Nippers,  smaU,  Stabs's 10  148 

NHriosdd 

Oil,  olive  or  sewings-machine 

CHler,  gIsBB  or  metal 147 

Psrehment  for  labels 149 

Farebment  numbers 148 

Pennangaoate  of  potassa 198 

Pins,  assorted,  and  ribbon 

Plaster,  adhesive 202 

Plaster  of  Paris,  finest  dental ch.  IV 

PlIerB,  round  nose,  5-inch 

Probe,  ailver,  with  eyelet 

Bouge,  jeweller's 183 

Rubber  bands,  assorted 106 

Bnbber  gloves 150 

Babber  sheeting 

Sabber  tubing 151 

8sw.  back,  small 21  152 

SeUes,  large  and  small 153 

Scalpels,  lai^e,  medium  and  Cbarriere 22-24  155 

Sciisors,  coarse,  curred  flatwise 25  156 

Sdaors,         "             "         edgewise " 

**       medium,  curved  flatwise " 

"      fine,  cnrred  ed^wise 25  " 

"       bone 157 

"      hair 158 

SKotteof  soda 

Soditun  chloride  (common  salt) 

Sponges,  small 160 

Strop,  razor Ift-J 

Sjiii^,  brass,  with  canula 38  ch.  IV 

"      rubber  bulb pt.  Ill 

"      white  metal..  85  ch.  IV 

STringotome 15  161 

Tigs  for  labels 

Tmculum 163 

Toob,  carpenter's 164 

Towels,  fine  crash,  45  x  70  cm 165 

Tracers,  sharp  and  dull 17  166 

Tmys,  tin,  copper,  or  wood 78  167 

Tlipod  magniBer , 26  pt.  Ill 

Tubing,  glass,  small 

TaanelB,  fluted  tube 169 

Tupeatine.  spirits  .of 

Twine  and  thread,  linen 


PSB 


61 
Psica 


75 
.00 


50 


.50 

7"> 
.25 
.25 


25 


14 


00 
75 
75 
1.26 
2.50 
50 


00 
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Abticia                                                               Fn.  Sao.               Pkb                PBns 

Yials.  larfre-mouthed ch.  Ill 

Waste  pail,  covered 196 

Waste  papers 195 

Watch  glasses pt.  11             dos.                2.60 

Wetting  bottle 37  170 

Wire,  brass,  copper  and  iron 

§  133.  It  will  be  seen  from  the  foregoing  list  that  the  absolviely 
necessary  instruments  for  ordinary  anatomical  work  are  compara- 
tively few  and  inexpensive. 

In  purchasing  instruments,  the  student  should  remember  that 
iheir  value  depends  Tiot  upon  their  Tiandles,  their  finish^  &r  their 
cost,  but  up&ih  the  adaptation  of  their  size,  form  and  temper  to 
the  work  in  view. 

On  the  other  hand,  while  perfect  instruments  alone  will  not 
insure  a  good  dissection,  they  are  generally  more  easy  to  use,  and 
more  durable.  Hence  it  is  cheaper^  in  the  endy  to  purchase  the 
best. 

Left  figure,  ordinaty  "cutting  nippers."  Right  figura 
"diagonal  eide  cutting  nippers,"  called  nippers  in  this 
work.  Middle  fi((m^,  bladee  of  nippers  seen  from  the 
Edde. 

§  134,  Absorbent  Cotton.— This  is  cot- 
ton  freed  from  all  impurities,  and  especially 
from  the  oil  whicli  ordinary  cotton  retains 
in  small  amount.  It  is  therefore  not 
only  cleaner,  but  capable  of  absorbing 
water  or  alcohol  instantly.  On  this  account 
Fig.  10.-STUB8S  NtPPKKs,    jt  j^  ^y  ^g  preferred  for  the  C7ts?iums  which 

** '    '  ^      ■  are  made  for  freshly  prepared  brains,  em- 

bryos, and  other  soft  and  delicate  specimens  to  rest  upon  while 
hardening.  It  should  also  be  used  for  packing  small  or  delicate 
alcoholic  specimens  for  transportation  ;  the  ordinary  cotton  occupies 
much  more  room  at  first  than  after  it  is  thoroughly  soaked,  and  a 
space  is  thus  left  in  which  the  specimen  can  be  shaken  to  and  fro. 
When  ordinary  cotton  must  be  used  for  either  of  these  purposes,  it 
should  be  first  thoroughly  soaked.  For  dry  packing,  the  ordinary 
cotton  will  answer. 

§  135.  Arthrotome — Fig.  16. — This  is  a  strong  scalpel,  two 
edged  for  about  1  cm.  from  the  point.  The  handle  is  steel,  continu- 
ous with  the  blade,  and  roughened  like  that  of  the  anthropotomical, 
"cartilage  knife."     The  arthrotome  should  be  used  for  the  rougher 


\ 


work,  ns  outting  cartilaijea  and  sfparatiii*:^  artlira,  so  as  to  avoid 
dnilim?  and  nicking  tlie  more  delicat**  blades  of  the  scalpels.    Any 
thirk  tiladtnl  walpe]  may  be  p^rouud  into  a  tolerable  artlirotome. 
JJ  liJti.   Beaded  Bristles. — These  are  easily  made.     Gwi  ftox&a. 
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hair  broom  a  bnnch  of  the  bristles,  and  select  the  longer  and  more 
perfect  ones.  Cut  off  the  split  end  so  as  to  leave  each  bristle  6-7 
mm.  long.  Melt  red  sealing  wax  in  the  flame  of  a  lamp,  and  dip 
into  it  the  larger  ends  of  several  bristles  at  once ;  lay  them  down 
separately  and  dip  more  until  each  has  a  bit  of  the  wax.  Then  take 
them  one  by  one,  hold  them  near  the  flame,  and  turn  them  between 
the  fingers  so  that  the  wax  assumes  the  form  of  a  small  tapering 
bead.  These  bristles  are  often  useful  in  probing  for  slender  holes 
and  canals,  especially  in  the  brain  and  other  soft  parts. 

§  137.  Blocks. — ^These  are  of  wood,  well  oiled,  and  with  the 
edges  rounded.  Tliey  are  used  for  supporting  the  parts  under 
dissection,  but  a  folded  wet  towel  may  sometimes  serve  the  same 
purpose. 

§  138.  Flexible  Blow  Pipe— Fig.  19.— This  is  the  whole  or 
part  of  the  ordinary  metallic  blow  pipe,  with  the  addition  of  a 
piece  of  rubber  tubing  30-40  cm.  long.  The  blow  pipe  may  be 
filed  in  two,  and  the  pieces  used  for  finer  and  coarser  work  respec- 
tively. 

Unlike  the  shorty  straight  and  stiff  blow  pipe,  this  may  be  bent 
in  any  direction,  and  the  object  inflated  may  be  held  at  a  con- 
venient distance  from  the  eye.  Since  inflation  is  temporary  injection, 
the  advantage  of  witnessing  the  effects  during  the  operation  are 
obvious. 

A.  The  idea  of  attaching  a  flexible  tabe  to  the  metal  blow  pipe  was  first  suggested  to 
us  by  Mr.  C.  F  Oark.  a  student,  iu  1874. 

B.  A  blow  pipe  of  any  uze  may  be  made  by  drawing  a  bit  of  glass  tube  to  a  point,  as 
in  making  a  caaula,  and  attaching  the  rubber  tube. 

§  139.  Cats. — The  price  of  cats  varies  from  five  to  twenty-five 
cents.  The  owners  of  superfluous  animals,  especially  of  such  as 
are  too  old  for  usefulness  or  comfort,  are  sometimes  glad  to  have 
them  painlessly  kiUed. 

The  isolated  student  can  usually  obtain  a  cat  when  it  is  needed,  bot  a  laboratory  most 
keep  several  on  hand.  Contrary  to  general  expectation,  cats  rarely  quarrel  in  captirity, 
and  the  fiercest  of  them  generally  become  approachable  within  a  few  days.  Bat  the  fleas 
which  probably  infest  all  to  some  extent,  seem  to  multiply  more  rapidly  when  sereial 
cats  are  confined  together,  and  some  persons — though  comparatively  few — are  annoyed  by 
them  ;  hence  certain  precautious  should  be  observed. 

If  possible,  the  cats  should  be  kept  in  a  separate  building.  If  they  are  confined  in 
part  of  a  building  otherwise  occupied,  the  room  should  be  isolated  by  double  doors,  etc 
The  walls  should  be  thoroughly  plastered,  or  made  of  closely  matched  boards. 

At  le«ist  one  window  should  be  reached  by  the  sun,  and  a  raised  platform  should  be  bo 
placed  that  the  cats  can  sou  themselves  on  it.     The  windows  should  be  covered  with 


tttaog  wlrs  iMkUag',  nnO  altvavH  open  a  liltio  nt  the  lop.    Tn   Bammer  the  Tontllation 
cuDOt  be  too  trvn ;  in  winter  the  room  utiniild  be  kept  at  a  mixlemte  tetnper&ture  1 10  In 

w  cx 

Al  Itnurt  tmcf  ■  jrenr,  the  room  tihould  bo  ttioronghly  cleaned,  aU'J  Uu-o  wzutliod  witti  s 

lotion  of  »iil{>bAtd  of  irun.     Bonzinfl  should  he  poured  nr  spmyed  into  all  iho  oomen 

to  kill  the  fleoa.     If  poMlble,  the  room  shnuld  be  racAnt  durinj;  the  Iiocteat 

fi^tlow  boxes  of  dry  earth  should  be  placed  upon  the  floor,  aad  tJie  eanb  changed 

fre^or^Dtly.     Shaold  soiUog  of  the-  floor  ocl-uf,  lUc  fecisa  sUdhU  \m:  Tvimn'vd  at  mice,  Llm 

■pM  wvU  waabed  and  mtumt^l  with  ttoiiio  di;«rlorix^r.  and  then  cuvt^rud  n-ltU  a  box.     Ad 

adnnlr  cut  sbnnid  be  promptly  rcmnvi^l.    Thu  mnle  cat  iin  rttrvnUagfnt :  if  one  side  of 

ths  eulh  bnxM  r<niehne  to  tlui  luiight  uf  a'.>out  <)0  cm.  (atmiu  I  foot)  Above  the  oanli,  ibe 

lis  of  the  room  may  be  (irotocted  fr>m  their  atrung-snWling  urine. 

Cat«  like  flppiknvte  bod«,  which  mA,v  be  provided  by  placing  boxu  conuinlitg  a  little 

' cifwlftloT  "  ul'in^r  the  fides  of  the  roitni,  preferably  at  n  little  dIsi(Lor«  from  tlie 

Tu<-  cats  an-  hi*Uer  plea«ed  If  half  ttie  top  of  x\\fi  h\n  in  loft  npon  It. 

lip  tthoald  be  fitrewn  aliout  the  room  occasionallT  when  obtainable :  the  dried 
suMlltote  in  the  vrinttT. 
Bn^Bi  rmclceri  and  water  shuuld  oJiraya  be  acccasllile,  milk  shoold  be  suppBed 
|r,  aad  mi-at  tmt*^  or  twice  a  week.     The  milk  vemcU  elu>uld  be  ke[»t  clean. 

I  UO.  Chain  Hooks^See  Codraan  <fc  Sliurtleff.  A,  43,  Fig.  14V 
-Thew  arp  usf'd  for  fixing  or  sasponding  i>ai'tA  undt»r  (lif*.s(n:tion. 

I  In  most  cases,  with  so  email  an  animal  as  the  cat.  those  purposes 
ctw  bo  accomplished  by  tlie  iise  of  tlio  "small  coinpn*ssor,"  with 
stririxs  or  hlmps  of  appropriate  leiijrtL. 
%  141.   Coinpre«»or,  Small— Fii^.    13. — ^Tliis    nnmw  is  given    to 
what  is  known  ainonc:  dealcra  in  wearing  apparfl 
—      as  thi'  *'Koyal  GariinMit  Clasp,  No.   1."     The 
spring  wliich  closes  it  is  quih>  strong,  and  the 
siiai-p  ttvlh   t'liahlv   it  to  retain  its  hold   undt-r 
considerable  tonaioii.     By  means  of  the  eyelet, 
Fu  i!t._ttuAij.  ai.M-  *'^^''  compn*s».)r  may  bo  attached  by  a  string  or  a 
nbMjsk;  -  i;S  t»i.    sti'S^P  to  the  loop  at  the  side  of  the  tray.      For 
some  puri)08e3  the  teeth  may  be  removed. 
1 149.   Sissecting  Gowm. — In  some  cases,  lln?  clothes  are  suffi- 
itetly  prot**ct».il  by  an  apron  and  pair  of  sle(?ves,  or  even  by  a 
twrel  upon  the  lap.      But  generally,   especially  while  injecting, 
WBoring  viscera,  pn^paring  bones,  or  performinu;  e\p<'riment«,  one 
Aoolrl  wear  a  gown  of  some  8ino<ith  black  stnff,  like  silesia.    The 
pwu  should  nearly  peach  tl»e  ankles,  and  the  sleeves  should  be 
l»H  at  the  wrists  by  elastic  bands.    It  may  open  in  fmnt  or  behind. 
botUie  biUtonx  shovlfl  be  concealed  lest  tliey  catch  upon  the  edge 
flf  a  dish  or  Jar.     Soiling  of  the  wristbands  by  the  dye  of  tlio  gown 
■ly  be  prevented  by  facing  the  sleeves  with  white  linen. 
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§  143.   Drawng  nXaterials. — THpsp  are  ppqnirwl  in  all  kinds  of 

Natural  Uislut y  work,  and  may  be  convenii'ntl3-  montionwl  lion-. 

in  addition  to  tho  writing  pciu'il,  llK-re  should  be  at  It-a^^t  two  for 

iwing,  tlw  otie  of  medium,  and  the  other  of  considi'table  hard- 

u*ss.     All  pfMicils  sliould  bo 'Miexaf?onal"  to  pn?venl  rolling,  or 

el**  pnnifbtl  with  a  liL-xagonal  rubber  eraser.     For  tl>e  iieatost 

iin>rk,  however,  it  is  well  to  use  a  separate  eraser  with  a  brush  for 

removing  the  crumbs  from  the  |Kiper.     iSee  Rnadersand  Writers 

_Bconomy  Co.,  A.i     It  is  so  often  d<'simble  to  double  the  size  of 

jbjwla  that  the  '*dnplicatinf;?  dividers"  are  more  useful  in  place 

|of  or  in  addition  to  the  onlinary  dividers.     India  ink  is  used  for 

[some  drawinK:^  .'lud  for  writinjj:  upon  piin-hment  (set*  g  149). 

§  144.  Drills. — A  laboratory  should  havea/bo^  latlte  like,  for 
iple,  the  one  figuiifl  by  (loodnow  &  AVightnian,  A,  73.  Hut 
of  the  holes  n^iuired  in  bone,  wood  or  metal,  may  be  made 
bj  a  small  "Hand  drill,'*  like,  for  example,  tliat  fignre<l  on  p.  14 
fif  fbe  same  Catalogue. 

%  14r».  Forceps,  Ooarse  and  Fine— Pigs.  IS,  20.— Both  pairs 
ar?  absolutely*  nwessary,  and  the  fine  ones  should  be  curved.  Witll 
nearly  all  forcHi)g,  the  spring  is  too  strong;  it  should  bo  only  sufE- 
cipDt  to  sei)arate  the  blades  when  the  pressure  of  the  tingers  is 
rclaxpd.  If  the  dealecs  will  not  sui)ply  forceps  witli  the  pixiper 
spring,  the  d(?sired  change  may  be  efft?cted  with  a  file  or  grindslfme. 
lV'*Coxeter''  style  of  coarse  forceps  is  to  bo  pivfeired.  Those 
ft^Rs^'ntt^d  in  Fig.  18,  liave  the  bladt-s  excavated  so  as  to  l>e  lighter 
those  formerly  made. 
"JUfl.  Nippers  -Fig.  10,  11.— Tbeso  are  the  "diagonal  side 
rutting  uipiiers  or  pliei*s"  of  the  dealers  in  haitlwart*.  The  obli- 
'piity  of  tlie  blades  to  the  handles  gives  them  gri'at  ml  vantages  over 
'itW  the  *'aide  cutting"  pliers,  or  the  "cross  cutting."  which  ani 
f=!irmn  ill  Fig.  10,  left  tigni*e.  Steven  sizes  are  made,  rangiug  fi-om 
l"-20  cm.  (4-8  in.)  in  length.  Thost^  of  10  and  15  cm.  are  best 
Ipled  to  nnatomical  work  uimhi  small  animals.  Tlie  larger  of 
will  cut  anj'  of  the  bones  of  cats  less  than  two  years  old,  but 
th*f  lairgCT  bones  of  older  individuals  may  require  the  saw.  For 
purposes  the  points  sliouhl  be  quite  sharp,  and  may  be  made 
rilb  a  file  or  uixm  a  gi  iudstoue. 

A.  '  PoJnwl  nipfww  wiili  nMitinc  javr» "  are  mcnlioa«l  by  Newton  (B,  23.  I7-I),  bol 
[<ilit  ikit  »|>im!ar  la  l»e  in  p'tiuriil  ust-  lij-  nuatomisU,     Thi*  iiliTpiT»  liRVf  btfn  nwX  ia 
uca)  wi<rk.  e»i>L'ri«llr  for  tlie  remnvnl  of  ihp  brnin.  hy  the  itentor  nuthur  «inpo  1S71. 
\  m  taeDtioDed  in  bk  pa()Qr,  i  i,  159. 
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B.  The  German  loBtnimentfl  aMwcr  rery  well  for  mnst  purpfilns,  and  arc  murli  !»■ 
cxpeosive  ttuD  ihe  others.  Tbey  asu  imported  by  MeBen.  li.  Huker  &  Co..  of  New  Varfc. 
UD<]  may  bu  had  of  A.  J.  Wilkimioii  lu  Boalon,  and  of  Messrs.  Tnnnao.  King  It  Co.  Id 
Ithnoi.  oud  of  laT:^r  dvalcnt  Ronvnlly.  l^iv  "  StuWv  "  nipprni  an-  mure  fiuely  i<^inpered, 
ntitl  tietu^r  finUhii).  Tlie  ftinnllost  size  {Pig.  10)  are  anld  li;  Me«r».  C'odmao  it  Sbanleff 
fiir  $\.    The  "lione  fnrcepfl"  uf  the  surgical  pric«  liftta  arv  eiill  mnrv  expeosive. 

C.  The  "rxijw  cutting  "  ni]>pe™  are  employed  chiefly  for  cutllng:  wire  ami  for  other 
mechnnical  purpo«e4. 

§  147.  OOer. — A  neat  substitnte  for  the  ordinary  metal  oiler 
may  be  made  by  suspending  a  dropping-tubc  in  the  mouth  of 
a  vial  of  oil.  One  may  then  graduate  tlie  amount  more  exactly, 
and  apply  it  more  accurately ;  see  Appendix. 

g  148.  Parchment  Numbers.— Sheets  of  numbers  of  any  size 
may  be  had  at  a  reasonable  rate  from  "Collins'  Printing  House," 
Philadelphia.  If  they  are  to  be  used  with  alcoholic  s])e(nnien8,tl)at 
fact  should  be  mentioned  so  that  proper  dr3'ing  ink  may  be  em- 
ployed. The  numbers  may  be  pasted  ujkju  dry  specimens,  or 
placed  in  the  alcohol  with  wet  ones,  or  attached  to  muscles  during 
dissection  by  mt>unH  of  the  ^mall  "ribbon  pins." 

§  149.  Parchment  for  Labels.— Numbers  and  memoranda  to  be 
attached  to  alcoholic  sjiecimens  should  bt*  written  upon  jwrchment 
with  a  satnrat»?d  solntion  of  India  ink  in  either  glacial  art'tic  ncid, 
or  acetic  acid  No.  8.  The  writing  should  be  allowed  to  dry  before 
ex|)osnn^  to  the  alcohol.  Parchment  is  >vritten  upon  more  easily  if 
the  surface  is  first  niblx-d  with  a  rubber  eraser. 

§  150.  Rubber  Glovea. — Tln^si'  are  an  efficient  prok-ction  against 
contact  with  poisonous  or  malodorous  substance's.  Of  coursr,  fine 
disaectiou  cannot  be  done  in  gloves,  but  it  is  sonielinies  desirable 
to  protect  the  hands,  especially  in  the  manipulation  of  the  intestines, 
and  while  macerating  bones.  Like  other  nibber  articles,  the  gloves 
should  be  wip(*d  dry  after  using,  and  laid  in  a  c^ol,  dark  place. 

§  151.  Rubber  Tubing.— For  the  blow  pipe,  and  for  canulffi. 
tlie  lumen  should  be  3  mm.  (l-8tli  inch);  the  size  next  moat  use- 
ful in  the  laboratory  is  (J  ram. 

§  tr>2.  Saw — Fig.  21. — This  should  have  a  thin  blade,  and  the 
teeth  should  be  but  slightly  "set." 
It  is  used  chiefly  for  bisecting  tlie 
head  for  tlie  removal  of  the  brain, 
and  should  not  be  employed  for 
mechanical  purjjoses. 

^  153.    Scales.- Very  few  cats  P"*- 31.-Baoe  8^w :  ..14 

weigh  as  mucli  as  5  kilos.,  and  lieavier  ones  can  be  weighed  entire 


WEXGHiytl   J'Afi. 


69 


upon  ordinary  scales.  For  most  anatomical  purposes,  therefore,  the 
flcaJee  need  not  be  arranged  for  more  than  4-s'3  kilos.,  or  alxiut  10 
lbs.  avoir.  Weights  of  less  tlian  1  gram  sbotild  be  detei-mined  by 
e  smaller  or  *' prescription'*  scales. 


[ 


Of  the  lug«r  Kalci  there  are  two  styles,  the  "open  "and  tlio  "boi."    An  rxomplc  «»f 
bnntir  ia  the  "  Drapgisi'v  trip  scalea,"  figuivd  hj  J.  k  II.  Bvr|^-,  A,  03 ;  ni  x\iv  latlet. 
b  the  "  El»tHj>'  bux  ecale,"  fiifurwl  by  Wlilmll.  Tutuui  A  (V. ,  A.  74.     Willi  w  ctt[iac:ii.)'  of 
.0  lbs.,  tlie  Tormer  c«»t»  ^7,  and  the  litttur  $14.     In  ecleclJiig  ecaJes,  it  would  Iw  vroll  to 
n  Chtt  ftdrlofr  of  Bonio  chomtdt  or  pkyacist. 
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§  154.  Weighing  Pan. — Tlie  scale  jjaus  accompanying  the  scales 
above  mentiouL'd  ai-e  about  20  cm.  in  diameter,  and  will  contaui  any 
aepomte  organ  of  the  cat,  or  tlie  head  or  limbs.  For  weighing  an 
adult  cat  entire,  a  la»*ger  pan  is  needed.  For  this  ]iur]»ose,  one  of 
he  ordinary  trays,  So  x  40  cm.  may  be  uswl,  but  it  is  better  to  pro- 
ride  a  pperial  pan.  It  should  be  oval  or  oblong,  about  25  x  :J5  em.. 
le  of  stout  tin,  and  \\M\\  a  rim  about  8  cm.  high-  Its  weight 
TiDfty  be  diminished  by  punching  out  disks  not  more  than  1  em.  in 
diftmeter,  until  it  i-xuctiy  l>alan<M!s  wduie  weiglil,  as  500  gninis, 
or  a  piece  of  lead,  which,  of  course,  must  be  used  always  with  the 
pan.  If  the  oat  to  be  wriglied  is  HtifT",  it  may  sometimes  \)\*  made  to 
iHBtnpon  the  ordinary  scale  pan  without  touching  anything ;  other- 
vise  this  special  p:m  should  be  used,  the  arms  and  legs  and  tall 
)t  within  it. 
Scalpels — Figs.  23,  23.  24. —These  are  single  edged,  and 
I  thin  bhtded  knives,  with  ebony  or  ivory  handles.  The  medium  size 
^^^  Fia 

L        « 

^: 


Fio.  23. 


Fm.  24. 


Fw.12— Lahob  Stai.pei.,  forserluiiifl  of  brain,  etc  ;  g  liSQ;  x  ,Q.  Fic.  £j. — Viinnntt- 
nxxTi  SCAliTEi.,  for  ordiuaiy  diasL-ciiog ;  x  .5 ;  §  155.  Pio.  'iA. — OiiAnRiEHE 
!<cuj>CL,  fiir  floer  dleucting ;    x  .5  ;  g  155. 


'Fwf.  23)  answers  for  most  purposes,  and  will  last  a  long  time  if  care- 
folly  uswsl.  The ''Charriere"  is  employed  for  linnr — but  mtt  the 
fiuest— Hissecting,  and  the  lai^e  scalpel  should  l>e  kept  x>erfectly 
nnooth  and  keen  for  makhig  macroscopic  sections  of  the  brain, 
licut,  etc. 
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%  156.   ScunoTB — Figures  12,  26. — ^All  dissecting  scissors  shonld 
be  curved.     The  curvature  gives  three  advantages:  better  adap- 
tation to  the  surfaces  of 
animals  and  their  parts, 
which  are  rarely  plane; 
"(,oDM*H  4  sHURTLt/r,         ^^^^T'      ^   the  power  to  change  the 
■**'*^  ^^^^^  direction  of  the  cut  with- 

Fio.  25.— Coarse  ScissoBs  Curved  Flatwise;      out   Corresponding   move- 
''■^'  §^^-  ment  of  the  hand  or  of 

the  subject ;  the  effect  of  the  cutting  is  more  easily  observed.  For 
most  purposes,  the  blades  should  be  curved  Jlatwlse,  as  in  Fig.  26, 
but  those  curved  edgewise,  as  in  Fig.  12,  are  sometimes  very  con- 
venient. All  coarse  scissors  should  have  lock  jovnts^  so  that  the 
blades  may  be  separated  for  cleaning  and  sharpening.  Fine  scissors 
should  have  sharp  and  well  matched  points.  The  medinm  coai^e 
scissors  are  well  adapted  to  work  upon  tlie  brain  and  heart,  and 
other  organs  for  wliicli  the  coarse  scissors  are  too  large,  and  the  fine 
ones  uimecessarily  delicate. 

§  157.  Tile  hoTie  scissors  are  simply  a  strong,  blunt-pointed  pair 
of  coai-se  scissors,  with  which  the  cartilages,  ribs,  and  other  hard 
or  tough  parts  may  be  cut,  so  as  to  save  the  edges  of  the  proper 
dissecting  scissors.  A  straight  pair  vrill  answer  the  purpose  quite 
well,  and  usually  cost  somewhat  less. 

§  158.  The  hair  may  be  removed  with  a  pair  of  common  cheap 
scissors ;  but  it  is  better,  especially  in  a  large  laboratory,  to  provide 
a  sjHJcial  pair  of  coarse  scissors,  curved  flatwise,  and  with  the  points 
quite  blunt. 

§  159.  The  enterotome  supplied  in  post-mortem  cases  is  a  pair 
of  long  scissors,  one  blade  of  which  is  enlarged  and  rounded,  and 
projects  bej'ond  the  other  so  as  to  precede  it  in  opening  an  intestine. 
Similar  instruments  might  be  made  for  the  cat,  but  the  same  end 
may  be  accomplished  by  guarding  one  of  tlie  blades  of  a  jair  of 
coarse  scissors,  especially  such  as  are  curved  edgewise.  Cleland 
suggests  (A,  155)  sticking  a  bit  of  costicartilage  upon  one  blade, 
but  a  small  nibber  stopper  vrill  serve  the  purpose. 

§  160.  Sponges. — Sponges  may  be  conveniently  classed  as  aiT' 
riage,  bathing,  anatomical  and  surgical.  The  last  are  fine  grained, 
and  specially  prepared,  so  as  to  be  somewhat  expensive.  A  few 
such,  of  conical  shape,  aredesirable,  especially  for  experimentation. 
For  ordinary  anatomical  purposes,  sponges  should  be  small  enough 
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easily  grasjinl,  and  sliould  ho  fi-c^d  from  wjiul  and  jr^it  Iwifore 
nal^.    The  larger  and  courser  kinds  are  useful  in  various  ways. 

All  sponges  sbould  be  waslied  after  using,  aud  boiled  (.Krcasiou- 
ally  Tor  a  tow  monuMits.  It  is  said  that  they  may  l>e  fivshened  by 
soaking  in  brine  to  which  a  little  iodine  lias  been  added. 

§  101.  Syringotome— Fig.  15. — Tliis  is  sometimes  called  "can- 
aliculuH  knife."  It  is  a  small,  concave,  blunt  jxiinted  bi.stoiiry, 
which  is  very  eonvenient  for  delicate  work  u])on  the  brain  and  heart, 
and  for  following  and  tjlittiug  up  narrow  amalis. 

Thr  iiyringdtrtnie  vraA  found  vnry  fi«rvicc«h]e  \ty  the  eienior  aathor  in  tnwing  otit  tlie 
lnrtu<>u«  ouiinla  itiMin  llic  ImviU  of  nbarkH  and  Kkntvft  at  tlit^  MniHiuni  of  rnnrjwrutivft 
hodoij  in  ISGd-T.  At  tiiK  auggctnlon  it  v&»  included  iu  tho  Met  of  dii««cliiig  inMrunivnla 
•u|t|<]ir«l  t/>  lUv  ttmWnts  o(  ■'  Tlio  AntU'fwxi  Sclioai]  of  Ntttuml  niMor;  nt  PciiikfW)  tsluul " 

MTS.  Kxccpttn^  n-jili  tlic  brain,  kawerer,  mofit  of  tlip  -av/pA  <if  tlie  ffTringntmne  niny  ba 
«1  by  the  I'M  eij^nalvo  tracer. 

§  162.  Ta^. — Two  sizes  of  tags  are  needed  :  Uie  smaller  are  for 
nnrabers  or  brief  memoranda  sufficient  to  identify  the  specimen ; 
lliey  are  uswl  by  stationers  and  tlry  ptKKls  deah^rs.  The  larp;er  are 
tho  smallosfc  size  of  '*  Dennison's  Shipping  tag,"  and  are  3.6  cm.  wide 
by  7r2  b>ng;  they  sliould  be  provided  with  strings,  and  the  eyelet 
shuahl  b.>  gimiili^l  by  a  metal  ring. 

%  103.  Tenaculum— See  Codman  &  Shurtletf,  A,  42,  Fig.  8.— 
TUfl  is  seldom  needed  in  felitomy. 

?  164.  Tools,  Carpenter's. — A  laboratory  should  contain  the 
ordlnarj'"  tools,  as  saw,  hammer,  screw  drivers,  awls,  bits  and  stock, 
rat  tail  and  tlmv  cnmenyl  files,  screw  hooks  and  eyes,  etc. 

i  165.  Towels. — E.\cepting  tho  roller  towels,  tlinse  should  be 
sbort.  The  finor  cra?h  is  more  expensive,  but  wears  longer  than 
llie  cheoiKT  stuffs,  and  there  is  less  lint ;  it  may  bo  had  in  rolls, 
which  may  be  cut  inU>  the  desired  lengths. 

^  IOC.  Tracer— Fig.  17. — This  is  prepjimd  from  a  piece  of  liex- 
agonat  or  twtagonal  steel  rod,  about  15  cm.  long,  and  4  mm.  in 
dianifter.  Tlie  middle  third  is  left  as  a  handle ;  one  of  the  terminal 
thirds  lajjers  to  a  blunt  point,  and  serves  as  a  probe  for  some 
l)ar|)0!iea;  tlie  other  end  tajrers  iu  like  manner,  and  is  bent  at  the 
tip  «o  as  to  form  about  the  fourth  of  the  peripherj-  of  a  circle  t  cm. 
in  diameter;  the  toncaviry  is  then  shar]>ened. 

The  ralne  of  the  tracer  in  isolating  vessels  and  neries  can  hardly 
be  overeslimate<l.  A  dull  (racer  may  bo  nsed  also  in  lifting  vessels 
and  nerves  that  have  been  isolated  abvady,  aa  iu  experiment*!. 
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A.  A  tiBoer  nmy  Iw  miulp  by  any  one  frfim  ■  piece  at  iteel  rod,  or  froiu  •  denUl  "'v^M' 
vatof."  liut  ihii  saving  at)  utreitftl  is  hanUy  wcirtb  the  livable.  Tbe  iuKtmnientiHiiindi;  by 
t'oduion  A:  Slmrilttff,  and  |icrbup«  by  otlicn. 

B.  Tbc  tnuMtr  U  appareully  similar  to  tlie  ''ttfker"  of  tbo  EnglUb  Kiiatomfets,  and  the 
■•fimUr"  of  tbe  OeTuiaoa.  Ttit"  iosiruni-'Di  was  imrodoccd  into  tltt*  Ulwrumrj-  of  <.'omell 
Uoireniity  witb  a  micruscopo  i)re«.-a(v(l  by  lUo  late  Hoo-  <Iobn  Siantoa  iioald.  'llie  con 
TeraioD  of  tbe  opixxiilo  und  mU*  a  t&iKirU^r  probe  was  suggestt-d  by  Mr.  Willis  N.  BuUd,  a 
Itadeiil.  and  tbu  eliarpeiilit]^  of  tht^t  counirily  wvn  first  prupmK-d  by  ibo  jiuitur  author. 

%  167.  Trays — Fig.  78.— These  are  usually  made  of  slout  tin,  but 
copper  is  more  durable.  If  wood  is  used,  it  should  be  thoroughly 
oiled.  A  wire  loop  should  be  Kolderud  at  tlie  middle  of  eacb  end, 
aud  on  each  »ide  at  about  one-sixtli  of  the  distance  from  each  end. 

Kuiir  sizes  of  trays  arc  convenient  in  tlie  dissection  of  cats : 
15x20,  20 xa),  30x40,  and  40x60  cm.  The  depth  of  the  two 
smaller  sizes  should  be  about  1  cm.,  and  that  of  the  two  larger 
about  2  CHI.  The  largest  size  should  be  stiffened  by  diagonals  upon 
the  bottom. 

§  108.  Tripod  Magnifier — Fig,  20.— This  is  a  simple  magnifier 
with  u  large  field,  and  mounted  upon  a  tripod  which  may  be  placed 


Pio,  SB— Titii-oD  MAOMFom;  x  1  :  g  168.  Fio  27  — WsrrriKO  Bottle:  g  170. 

in  liquid.  While  examining  delicate  objects  out  of  liquid,  it  is 
safer  to  turn  the  legs  towai-d  the  eye,  or  remove  tliem  altogether. 
Tlie  object  sliould  be  held  so  as  to  receive  the  best  light. 

§  109.  Tunnels. — Several  sizes  are  desirable,  of  l>oth  glass  and 
tin.  Tlie  latter  should  have  the  slender  part /«/eiZ.  When  the 
larger  part  of  a  tin  tunnel,  or  either  part  of  a  ;i:Ia.s8  one,  is  set  into  a 
bottle  or  Jar.  a  thick  string  should  be  interposed  between  it  and  the 
mouth  of  the  vessel  to  permit  the  escape  of  air  as  the  liquid  ent4,'rs. 
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170.  Wetting  Bottle— Fig.  27.— The  bottle  is  about  lexfiuiu., 
not  to  be  easily  overturned.  The  moutU  is  closed  by  a  cork 
tliroiii^b  which  are  pa33od  two  slender  glass  tubes.  One,  the  ait' 
iude^  13  straigbt,  and  reiiuiies  nearly  to  the  btittotn  of  the  b<»tlle  ;  the 
|<other,  the  upoai^  extt:nds  but  little  below  the  Cork,  and  ia  curved  so 
'fts  to  permit  the  ready  application  of  the  coutents. 

§  171.    Witting  tUtxture. — The  cheai^r  commercial  glycerin  is 
to  be  tuised  with  wator  in  the  proportion  of  15  per  cent,  by  measure, 
or  12  per  cent,  by  weight,  and  about  25  drops  of  clove  oil  is  to  he 
ded  tfi  e-aoli  lit^^r  of  the  mixture. 

ITi.   Waat©  Papers.— These  are  pieces  of  paper  of  several 
corres^x>iiding  M.*si»ectivoly  to  the  slips,  the  sheets,  aud  the 
tmyii 

The  quality  of  paper  is  not  material,  so  long  as  it  is  firm  enough 
tohuld  together  when  slightly  wet.     The  "roll  Manilla''  jwiper  of 
medium  thickness  is  strong  and  cheap,  but  the  ordinary  slips  and 
which  liavc  been  used  by  writiug  on  one  or  both  sides  may 
pt  for  this  purpose. 
With  tine  dissections,  or  when  only  connective  tissue  or  small 
muscles  are  to  be  removed,  the  waste  slip  may  be  placed  in  a  corner 
^    ofUietray. 

B        With  coarser  worli,  and  when  skin,  fat,  and  the  lai^r  muscles 
~    or  vistrera  are  to  be  removetl,  uae  the  waste  sheet 

When  the  cat  is  to  be  tranaectod  or  eviscerated,  or  when  some 
lu^  aniiual  is  under  dissection,  have  at  baud  extra  trays  contjiin- 
ingttie  corresponding  waste  papere. 

^Tbe  waste  should  be  disposed  of  as  soon  aa  possible,  but  in  wise 
UlP  oppf>rtunity  for  re-examination  is  desired,  the  tray  containing  it 
fgS  ^  set  aside,  and  the  paper  will  obviate  the  objectionable 
Hbi'sion  of  the  waste  to  the  tray  itself  which  might  otherwise 
occur. 
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f  173.  In  general,  all  inwtrumenta  should  be  washed,  thorougldy 
dried,  and  slightly  oiled  as  soon  as  possible  after  using. 

The  washing  may  be  done  with  a  cloth  or  sponge,  but  the  nail 
brush  should  be  used  for  the  joints  of  nipjiei-s.  and  the  teeth  of  the 
«nc.  The  wiping  may  be  done  with  a  towel,  aud  then  with  a  bit 
of  clotli  or  chamois  slightly  oiled. 

All  joiuta  should  be  kept  well  oiled. 
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The  oiling  should  be  especially  thorough  when  instruments  are 
to  be  packed  away  or  disused  for  some  time,  and  particularly  at 
the  sea  shore. 

Scalpels  and  other  instruments  with  wooden  or  ivory  handles 
should  not  be  allowed  to  soak  in  water,  lest  the  rivets  become  loose 
after  drying.    Wooden  handles  should  be  occasionally  oiled. 

g  174.  Blow  Pipe. — Usually  this  needs  only  to  be  wiped,  first 
with  a  moist,  and  then  with  a  dry  cloth.  After  using,  be  sure  that 
the  lumen  is  free ;  if  clogged,  open  it  with  the  fine  knitting  needle, 
or  a  wire. 

§  175.  Forceps. — Clean  the  serrated  parts  with  the  nail  brash, 
draw  a  cloth  or  towel  between  the  blades,  and  then  wipe. 

§  176.  Nippers. — Clean  the  joint  and  blades  well  with  the  nail 
brush,  wipe  dry,  and  oil  the  joint. 

§  177.  Saw. — Use  the  nail  brush,  moving  it  from  the  back  to- 
ward the  teeth.  Wipe,  carrying  the  towel  in  the  same  direction. 
Then  wipe  dry,  and  oil. 

§  178.  Scalpels  and  Cutting  Instruments  Generally.— These 
instniments,  and  especially  such  as  have  keen  edges  and  delicate 
points,  should  be  protected  from  contact  with  each  other  and  with 
other  objects.  If  not  kept  in  a  case,  they  may  be  laid  in  a  small 
tray,  like  the  cover  of  a  note  box  lined  with  chamois  or  velveteen. 
When  several  are  to  be  carried  at  once,  each  handle  should  be  held 
between  two  fingers  so  that  the  blades  may  not  touch. 

In  wiping  a  scalpel,  hold  it  firmly  in  the  left  hand,  and  let  the 
clotli  cover  the  right  thumb  and  index,  as  in  wiping  a  table  knife ; 
do  not  let  the  cloth  come  upon  the  edge.  The  scalpel  shoxild  be 
wiped  four  times :  firat  with  a  moist  cloth  to  remove  all  blood  and 
fragments ;  then  with  a  dry  cloth ;  then  with  an  oiled  cloth  or 
chamois,  and  finally  with  a  clean  dry  cloth  or  chamois.  The  fingers 
should  not  touch  the  blade  after  the  final  wiping. 

§  179.  Scissors. — If  the  blades  are  lock  jointed,  they  should  be 
separated.  The  blades  are  to  be  treated  like  the  scalpels.  Clean 
the  joint  thoroughly,  and  keep  it  oiled. 

§  180.  Trays. — K  waste  papers  are  used,  the  trays  will  usually 
require  only  rinsing,  after  which  they  should  be  set  up  on  edge  to 
dry.  Where  many  trays  are  used,  there  should  be  a  suitable  rack 
for  them. 

§  181.   Instrument   Cases.— The    experienced   anatomist  rarely 
uses  the  "case"  in  which,  probably,  hia  first  Instrum^itB  were 


piLTClias^.  The  ordinary  case  never  hua  room  for  all  llie  neces- 
sary instrumfnts,  ami  is  a  less  convenient  receptacle  for  theiu 
while  in  uae  than  a  aballow  tmy  like  the  cover  of  a  note  box ; 
fiee^  no. 

If  the  stadont  is  unable  to  rcsiat  the  temptation  to  possess  a 
ii>gular  dis^'cting  case,  lie  is  advisi^d  to  obtain  one  of  the  niui-e 
costly,  aa  likely  to  contain  bettor  instruments.  The  case  commonly 
by  tlie  siM-cial  stiuVntti  at  Cornell  University  la  K<jld  by 
Codman  &  Shurtktf  at  §9,  and  contnius  tlie  following 
instruments :  three  assorted  scalpels,  ctvai-se  and  line  forceps,  coarse 
and  fine  curvetl  scissors  ;  arthmtoniH,  and  blow  pipe.  Similar  caaes 
may  i)robably  be  had  elsewhere.  The  additiomil  insti'umenls  must 
be  purchased  separately. 

g  t^*2.  Fackiiig  Instruments  for  Transportation. — All  scalpels 

and  delicate  poiutt^d  instrunimts  gemrally  should  be  packed  as 

follows :  titrast  the  point  into  a  bit  of  cork,  then  wrap  well  in  a 

piec4>  of  thin  pajx-r,  such  as  is  supplied  in  i>acluigea  under  the  mime 

of '"star  mills,''  "diamond,"  etc.    The  paper  should  project  wcU 

beyond  tlie  blade,  and  be  twisted  or  bent  over  so  as  U)  keep  the 

cork  in  place.    Thus  wrapped,  the  most  delicate  instruments  may 

Iwsent  by  mail  in  pasteb<jard  or  light  wooden  boxes,  or  otherwise 

liuns[K>rteiL     Since  no  written  conmiunication  is  p4^rmitted    upon 

wicli  a  package  without  i>ayment  of  letter  rates,  the  consignee 

*bf>tild  !>*»  notifu'd  at  the  sfinie  time.     Whether  for  mailing  or  any 

eihtfr  kind  of  trunsfjortatlou,  the  heavier  instruments,  or  snch  as 

need  no  special  pr<^tection,  should  be  jMu^ked  sei>arati?ly  frtnn  the 

won?  (li'licate.     Small  cigar  l>oxes  answer  a  good  puqiose.  hnt  the 

nwet  suitable  boxes  for  instruments  aiv  made  by  the  Swift  Manu- 

fiwturing  Co.  of  New  York,  and  others ;  they  are  long  and  nai'row, 

ftod  provided  with  lids. 


POLISHING  INSTRUMENTS. 


S  183.  A.  Instruraonta  that  have  become  tarnished  may  bo  re- 
[Wisbetl  by  rubbing  with  a  ])iece  of  chamois  or  cloth  on  which  has 
hw.*u  put  oil  and  rouge.  r'erha])S  the  bi'st  way  to  apply  the  polish- 
ing njaterial  is  to  wrap  the  cloth  around  the  end  of  the  index  for 
■nmll  instruments,  or  roll  the  cloth  or  chamois  into  a  bundle  for 
l«fge  instruments.  In  both  cases  the  surface  to  be  polished  is 
nibbed  as  in  scouring  household  knives,  taking  care  to  avoid  con- 
tact with  the  edce  of  the  iustrument 
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B.  Rust  should  l>e  removed  with  a  dull  knife  and  then  the 
polishing  may  be  done  as  above.  When  an  instrument  is  badly 
tarnished,  the  polishing  with  rouge  is  a  tedious  process.  In  that 
case,  fine  emery  may  be  used  to  remove  the  tarnish,  and  then  rouge 
for  the  final  polish.  The  emery  should  be  applied  as  directed  for 
rouge. 

C.  If  one  has  access  to  a  polisUing  wheel  the  process  is  shortened  greatly.  The 
same  materials  are  used  as  in  polishing  bj  hand  and  in  the  same  order. 

D.  Emery  of  exceeding  fineness  may  be  easily  prepared  as  follows :  Fill  a  high  narrow 
vessel  like  a  preserving  jar,  nearly  full  of  water,  and  put  into  it  about  300  frrammee  of 
ordinary  flour  of  emery.  Agitate  thoroughly,  and  after  the  vessel  has  stood  half  a  minute 
pour  off  the  liquid  into  another  dish.  Add  more  water  to  the  first  vessel  and  agitate  again, 
and  pour  off  the  liqnid  as  before.  The  larger  particles  sink  first,  and  heuce  the  emery  in 
the  vrater  poured  off  is  much  finer  than  that  left.  Allow  the  emery  to  settle  from  the  first 
and  second  washings  and  pour  off  the  water  and  dry  the  emery.  Several  grades  may  be 
obtained  in  this  simple  way. 

E.  Instruments  may  be  very  nioely  polished  by  using,  in  place  of  rouge,  the  fine 
wbitish  ashes  that  may  be  found  in  the  upper  parts  of  stoves  iu  which  anthracite  coal  is 
burned. 

F.  If  rouge  is  added  to  the  oiled  leather  used  for  wiping  the  instruments  after  they 
are  washed  (§  178),  the  polish  may  be  retained  indefinitely. 


SHARPENING   INSTRUMENTS. 

§  184.   Honing. — For  honing,  it  is  desirable  to  have  two  oil 
stones,  one  veiy  fine  for  finishing,  and  one  somewhat  coarser  for 

Tummy  knife. 


Honing. 


Stropping. 


FlQ  3S. — HONiNa  AND  Stropping  Knites.  The  up{>er  figure  shows  how  the  knife  Is 
to  be  turned  m\)ou  its  back  in  reversing  the  movement.  The  left  figure  shows  the 
edgeward  movement  of  the  blade  in  honing;  the  right,  the  backward  movement  in 
stropping.    g§  184,  185. 


BONIfra. 
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commencing  the  sharpening,  and  for  sharpening  (he  coarser  instru- 
ments, 

A.  Place  several  drops  of  fine  olive  or  sewing-machine  oil  on  the 
stone  and,  with  a  cloth  devoted  to  the  purpose,  ruh  the  surface  to 

Iruninve  all  dirt  and  expose  the  cutting  particles  of  the  stone.  After 
the  stone  is  well  wiped,  put  two  or  thive  more  drops  of  oil  upon  it, 
and  spread  It  around  with  a  scalpel  blade. 
I  B.  Look  at  the  edge  of  the  instrument  to  bo  sharpened  with  the 
trip*>d  niaj^nifier.  holding  the  edge  of  the  blade  ui>  and  between  the 
eye  and  the  light.  This  is  to  see  if  thei-e  are  any  nicks  in  the  edge. 
If  there  are  nicks,  they  should  be  removed  by  rubbing  the  edge  on 
the  fine  stone.  After  making  two  or  three  sweeps  across  the  stone, 
look  at  the  edge  again  to  see  if  all  the  nicks  are  removed.  If  they 
are  not,  continue  to  grind  the  edge  on  the  stone  till  they  are.     If  the 

I  nicks  ore  slight  the  edge  need  be  ground  off  only  in  their  immwliate 
vicinity.     If  they  are  deep,  howeveJ,  the  entire  e<lge  should  be  re- 
moved or  it  will  become  wavy. 
UTien  the  edge  is  smooth  and    ^n^p  from  tiicks  it  should  be 
^bOQvd ;  if  quite  dull,   first  on  the  co;irse  and  then  on  the  tino 

C.  In  ease  the  instrument  is  a  soali>eI,  (1)  grasji  the  handle  in 
iwli  a  way  that  the  index  and  medius  shall  oppose  the  pollex,  and 
the  end  of  the  handlf  shall  ttmch  the  palm.  (2)  Place  the  blade 
fiat  on  the  stone  as  shown  in  Fig.  28,  and  then  lift  the  back  very 
dightly.  (3)  Move  the  knife  with  a  curving  sweep  toward  tlie  left, 
Mahowaby  the  arrow,  so  that  tiie  point  of  the  blade  shall  be  at 
the  lower  left  comer  at  the  end  of  the  sweep.  (4)  Then  turn  the 
Hid*' over,  alway.'"  turning  the  edge  away  fmm  the  stone.  Do  this 
V  mlling  the  handle  in  the  fingers,  (fi)  After  the  knife  is  turned,  it 
shotild  be  moved  across  the  stone  from  left  to  right  exactly  as 
Ascribed  for  the  motion  from  right  to  left.    The  handle,  of  course, 

lis  in  the  oi)po8ite  direction. 

!•  thto  mntbod  ofhaning,  which  In  that  omplaj-t^  b;  the  host  rutlen,  the  edffe  prft^dts 
*^  ^k;  the  bUda  is  io  plnood  nn  the  stone  chat  it  follows  the  bsodlo,  and  the 
AupMiinf  is  from  lie«l  to  point  It  tliu  blade  were  pushed  acrois  tbe  stone  instead  of 
bd4f[  dmtm  an  abon*,  tbe  sharpening  would  bo  frum  point  to  htxi. 

D.  fn  the  beginning  of  the  honing,  one  may  press  quite  firmly 
and  dmw  the  same  side  of  the  blade  over  the  stone  three  or  four 
time's  without  turning  it ;  but  when  the  edge  becomes  thin,  the 
Wade  should  be  turned  at  every  sweep. 
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E.  In  case  the  edge  should  turn  over,  producing  the  so-called 
wire  edge^  it  must  be  removed  by  drawing  the  edge  along  some  fine- 
grained substance  like  horn  or  ebony.  One  should  be  careful  not 
to  get  any  of  the  detached  wire  edge  on  the  stone,  as  it  would  be 
liable  to  produce  nicks  in  the  edge  of  the  knife. 

F.  (1)  Use  the  coarse  stone  until  the  knife  will  cut  a  thin  shaving 
from  the  convex  surface  of  smooth  writing  paper.  (2)  Wrap  the 
paper  around  a  lead  pencil,  remove  the  pencil  and  rest  the  blade 
flat  upon  the  pa^>er.  Press  down  slightly,  and  push  the  blade, 
edge  forward^  along  the  top  of  the  curve.  If  the  knife  is  sharp,  it 
will  cut  a  thin  shaving  from  the  paper.  (3)  Another  very  excellent 
way  to  judge  of  moderate  sliarpness  is  to  rest  the  tang  of  the  blade 
on  the  end  of  the  medius,  and  to  feel  of  tlie  edge  by  moving  the  ball 
of  the  index  along  it  in  such  a  way  tlmt  if  a  cut  were  made  it 
would  be  a  mere  shaving  from  the  cuticle  like  that  from  the  paper. 
If  the  knife  is  sharp,  it  will  take  hoM,  as  it  is  called,  that  is,  one 
can  feel  that  it  is  cutting.  The  ball  of  the  index  is  very  sensitive, 
and  one  can  judge  quite  correctly  of  the  smoothness  and  sharpness 
of  the  edge.  Those  who  object  to  trying  the  edge  on  the  skin 
can  employ  a  bit  of  smooth  grained  cork. 

G.  (1)  When  the  edge  is  sufficiently  sharp  throughout  its  entire 
extent  to  cut  a  shaving  from  the  cylindrical  paper,  or  to  take  hold 
of  the  finger  or  tlie  edge  of  the  cork,  the  fine  stone  may  be  used. 

(2)  In  using  the  fine  stone  the  blade  should  be  turned  at  every 
sweep.  Use  the  fine  stone  until  the  knife  will  cut  a  hair  near  its 
base  or  near  the  point  wliere  it  is  held. 

(3)  It  often  happens  that  some  parts  of  an  edge  are  sharp  and 
others  not.  In  such  a  case  the  dull  pai-ts  alone  can  be  applied  to 
the  stone  by  using  the  edge  of  the  stone. 

When  the  scalpel  will  cut  a  hair  close  to  a  fixed  point,  it  is 
sufficiently  sharp  for  ordinary  dissecting. 

§  185.  Stropping.— A  good  razor  strop  is  required,  as,  e.  g., 
"Emersons'." 

The  strop  is  to  give  the  final  keenness  and  smoothness  to  the 
edge  of  a  cutting  instrument.  It  is  a  waste  of  time  to  employ  it 
before  the  degree  of  sharpness  indicated  for  the  fine  stone  is 
attained,  as  the  strop  sharpens  very  slowly. 

A.  (1)  Grasp  the  knife  exactly  as  for  lioning.  (2)  The  blade  is 
carried  acn)ss  the  strop  with  a  long  curving  sweep  just  as  de- 
scribed for  honing  except  that  the  back  of  ike  blade  precedes  the 
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ig.  28)    (3)  The  Lhulo  sliould  bn  turned  at  the  end  of 
.every  sweep  across  the  wtrup,  tlius  drawing  it  fruiii  right  tu  lell  eus 
»fteii  a»  it  is  drawn  from  letl  to  right 

B.   (I  J  Use  tirat  the  red  nnd  tlion  the  blaek  side  of  the  stro|). 
[(2t  Pn**t3  oidy  moderjitely.     The  nearer  a  jierfect  edge  is  attained 
the  more  liglitly  shuiild  one  press. 

^3)  Continue  tlie  stropping  on  the  red  side  until  the  knife  will 
bnt  »  hair  t>f  the  head  1  eni.  fmni  tlie  point  wliere  it  is  grasi>wl  liy 
[(lie  fingers;  tlien  employ  the  black  side. 

(4)  Continue  to  nse  this  side  uutU  the  knife  will  cut  a  liair  from 

le  hfad  2-3  cm.  from  the  point  where  it  ia  held,  or,  what  is  a  better 

it*'St,  until  it  will  cut  t!ie  tine  hairs  on  the  dorsum  of  the  band  and 

I  wrist  half  a  C4?nUraeter  from  their  base  when  the  knife  is  moved 

dUtnd — towai-d  the  ends  of  the  tingt^rs.     If  tlie  knife  hat*  a  prifi-et 

wlge  it  will  cut  these  fine  hairs  so  easily  that  one  can  hardly  tell  by 

the  feeling  when  a  hair  is  divide<l. 

I  ISO.  Scissors. — Tlii-se  an»  mtirh  mon*  difficult  to  sharpen  tlian 
*calj)els,  and  tlie  fine  ones  should  b<?  sent  to  the  makers  unh*ss 
oiw  In  vi-ry  skillful.  Place  the  bladK  so  that  the  oblique  face 
formed  by  grinding  shall  rest  fiat  ou  the  stone.  Draw  the  blade, 
«l^'  fon'mosl,  ui'n>ss  the  8f<ine  with  a  curving  sweep  as  for  scaljielH 
[\  184,  C  [3]  }.  Test  for  shaipnesa  with  the  fingiT  or  by  attempting 
to  cut  moistened  tissue  paper  (ii  184,  F  [3]  ). 

§  187.  "racer,  Syringotome  and  Concave  Edges  G-enerally. — 
Insliariiening  instruments  of  this  kind  one  should  use  the  cilgc  of 
Ibe  Ftone  insU-ad  of  its  face.  The  edge  of  the  stone  should  be  some- 
wliat  ronndwi.  In  shari>ening,  di-aw  the  bladi*  along  the  stone  so 
that  the  <Mlge  precedes  the  back  as  for  scaliK-ls  (§  184,  C  [S]  i.  Test 
tlif  sliarjuiehS  with  tliL-  finger  (§  ItM.  F  [3]  ). 

$  18b.  The  tare  snrl  stwrjieainK  nf  Instruninntti  an;  onnsklered  by  Mnjsianries.  A.  13 ; 
Htilliiiifia.  A,  III.  lOatt-llSd;  tlvrU.  a,  23-ar ;  Strauft-Durcklimm,  B,  1,  ISS-IQO. 


KILLING  A^'BLILS   FOR  DISSECTION. 

§  18JI.  There  is  usually  no  difficulty  in  taking  a  cat  when  it  is 
wanlpd.  Such  as  will  not  come  when  calh'd  may  Tiei  secunnl  by 
means  of  a  stnmg  net,  or  by  nsing  a  bag  attached  like  a  net  to  a 
boop  and  pole. 

The  bag  referretl  to  i.s  of  strong  coarst>  material,  and  commonly 
omkI  for  oats.     In  such  a  bag  the  cat  may  be  left  for  several  Uo\xv*% 
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but  the  closer-woven  bags  which  are  nsed  for  flour  do  not  admit 
Bufficieut  air. 

§  160.  Methods  of  Killing— (Bernard,  A,  149-182).— Two  things 
are  to  be  considered  in  killing  animals  for  dissection : — 

(1.)  The  death  should  be  as  nearly  painless  as  possible. 

(2.)  None  of  the  organs  or  tissues  to  be  examined  should  be 
injured  by  the  method  employed. 

§  191.  Drowning  fulfils  the  above  requirements  fairly  well. 
Judging  from  the  experience  of  human  beings,  death  by  drowning 
is  attended  with  very  brief  physical  discomfort. 

Place  the  cat  in  a  wire  cage,  or  loose  meshed  bag,  and  immerse 
it  completely  in  water  for  four  or  five  minutes.  Usually  a  cat  can- 
not be  resuscitated  after  it  has  been  completely  immersed  for  ninety 
seconds;  after  four  or  five  minutes,  spontaneous  resuscitation  Is 
altogether  improbable. 

§  192.  Chloroforminff  is  preferable  to  drowning,  since  no  liquid 
is  drawn  into  tlie  lungs,  and  tlie  hair  is  not  filled  with  water.  The 
death,  too,  with  cats,  seems  to  be  quietly  going  to  sleep.  There  is 
usually  no  struggling,  showing  that  the  period  of  intoxication  by 
the  chloroform  is  very  short. 

Place  the  cat  in  the  anaesthetic  box  (see  Fig.  29).  This  is  easily 
accomplished  if  the  cat  is  in  a  bag  by  placing  the  mouth  of  the  bag  in 
the  box,  whereupon  the  cat  will  usually  walk  in  of  its  own  accord. 
After  the  cat  is  in  the  box  and  the  door  closed  and  festened,  remove 
the  cork  from  the  hole  in  the  edge  and  pour  6-10  cc.  of  chloroform 
upon  the  furled  curtain.  Then  unfurl  the  curtain  by  means  of  the 
string ;  this  will  expose  a  greater  surface  from  which  the  chloroform 
can  evaporate.  Usually  the  cat  will  be  asleep  in  three  minutes,  and 
dead  in  twenty  minutes.  Do  not  remove  it  from  the  box  till  all 
signs  of  respiration  have  ceased. 

If  ether  is  used,  15-20  cc.  is  required  for  a  cat. 

A.  If  one  doea  not  possesie  the  anffiatlietic  box,  cata  may  be  chloroformed  as  follows : 
Place  a  newspaper  on  the  floor,  and  invert  over  it  a  largo  wash-bowl  or  a  email  tight  box 
or  pail.  Put  the  cat  under  the  receptacle,  and  pour  10  cc.  of  chloroform  on  a  BjKmge  or 
a  bit  of  cotton,  and  put  it  under  the  receptacle  with  the  cat.  The  box,  or  whatever  is 
used,  must  be  iield  down,  or  a  weight  most  be  placed  upon  it,  while  the  animal  is  coming 
under  the  influence  of  the  anaesthetic. 

B,  Dogs  moan  while  becoming  ansBsthetized,  but  presumably  they  and  all  other  ani- 
mals may  be  killed  painlessly  with  chloroform  or  ether.  The  amount  required  to  kill  an 
animal  varies  with  its  size,  and  with  the  size  and  closeness  of  the  box. 

§  193.   Killing  Fleas. — If  the  cat  has  fleas,  as  is  usually  the  case, 
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open  the  box  after  fifteen  minutes,  and  throw  over  it  20  cc.  of  ben- 
zine. Rerlose  the  door  of  the  1k>x  and  leave  it  for  ten  or  fifteen 
niinnti*8  longer.  Fleas  revive  from  the  chloroform  used  in  killing 
the  cat,  but  they  do  not  revive  if  benzine  is  used. 

Do  not  use  the  l)enzine  until  the  cat  is  completely  anaesthetized, 
for  it  causes  great  discomfort, 

g  194.  The  AnBBBthetic  Box— Fig.  29.— This  is  a  close  box,  the 
frame  and  dtior  being  of  wood,  and  the  rest  of  "double-thick" 
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Fio.  99.— The  As.«8TUETic-nox;   x  .1. 

The  dimensions  are  given  in  tlie  tigure.  The  t)aseand  frame 
(boold  be  grooved  for  the  i-eception  of  the  glass,  and  the  whole 
■honld  be  put  together  with  screws  to  permit  the  renewal  of  the 
rttes  in  case  of  breakage. 

Along  nne  side,  near  the  top,  nins  a  fliick  brass  wire,  on  which 
slides  a  curtain,  moved  by  a  string.  Just  above  the  curtain,  when 
Med.  is  a  hole,  which  is  closed  by  a  cork  wcuretl  from  loss  by  a 
'^ng.  The  leather  handle  is  convenient  in  lifting  and  moving  the 
boi. 

The  cost  of  the  cat-box.  Including  the  glass,  is  about  $l.no. 

Almost  any  close  vessel  or  box  will  answer  for  the  administra- 
tion of  a  fatal  dose  of  chloroform,  but  for  experimental  1  purposes 
the  progress  of  amestbesia  must  be  observed. 


PRECAUTIONS   FOR  CLE^INLINESS,   COMPORT  AND 

HEALTH. 

J 195.   Waate  Papers.— These  have  been  referred  to  in  ^  173, 
tre  mentioned  here  again  because  of  the  tendency  of  beginners 
neglect  a  very  essential  element  of  neatness  in  anatomical  work. 
f  1W5.   Waste  PaiL — This  should  bj  of  galvanized  iton,  cwp^t 
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or  zinc,  never  of  wood  or  tin  ware.  The  cover  should  be  of  the 
same  material,  and  fit  closely.  The  pail  should  be  emptied  at 
night,  rinsed,  and  a  few  cc.  of  permanganate  of  potash  solution 
poured  into  it.  Once  a  week  it  should  be  thorougldy  scoured  and 
dried. 

§  196.  Waste  Pit. — The  single  student  may  readily  dispose  of 
the  refuse  of  his  work,  but  some  special  provision  must  be  made 
for  a  laboratory. 

In  cities,  communication  may  sometimes  be  had  with  the  sewer. 
The  opening  into  tlie  sewer  should  have  at  least  two  lids,  closely 
fitting,  and  should  be  within  a  closet  or  cupboard  provided  with  a 
special  flue  so  that  the  sewer  gas  may  not  be  drawn  into  the  labo- 
ratory. 

In  smaller  towns,  and  at  many  universities,  the  readiest  mode 
of  disposal  of  refuse  is  to  have  a  pit  dug  in  dry  soil  at  a  convenient 
distance.  The  mouth  of  the  pit  should  be  kept  from  falling  in  by  a 
cask  or  box,  and  sliould  be  closely  covered.  The  earth  removed 
in  digging  the  pit  should  be  kept  at  hand  under  cover,  and  some  of 
it  sprinkled  over  the  ofial  at  night.  When  filled  within  half  a  meter 
of  the  surface,  the  pit  should  be  filled  up  compactly  with  earth. 

§  197.  Sink. — This  should  be  of  iron,  galvanized  iron,  zinc  or 
copper,  or  lined  with  one  of  these  materials.  It  should  be  slightly 
inclined,  the  outlet  should  be  at  the  lower  end,  and  guarded  with  a 
movable  grating.  The  escape-pipe  should  be  of  ample  size,  and 
trapped  at  some  point  which  can  be  reached. 

Excepting  just  over  the  escape,  the  sink  should  be  covered 
by  one  or  more  wooden  lids  on  hinges  which  may  be  raised  from 
the  front  and  rested  against  the  wall  behind  the  sink.  These- 
lids  should  be  of  hard  wood,  and  well  oiled  or  painted.  In. 
each  lid  should  be  cut  an  oval  or  elliptical  hole  for  a  basin- 
The  longer  diameter  of  the  hole  should  correspond  with  that  of 
the  sink,  so  that  the  basin  may  be  emptied  without  lifting  it  froiX% 
its  place. 

If  there  is  no  general  water  supply,  a  water  cask  or  lead  linedL 
box  may  lie  placed  above  the  sink.  In  any  case,  the  faucets  should 
be  nearly  on  a  level  with  the  face  of  one  standing  at  the  sink,  and 
the  water  should  be  conducted  therefrom  through  flexible  rubbed 
tubes  ending  a  little  above  the  basin.  The  tube  must  be  firmly 
SMun^d  to  the  faucet,  and  must  not  be  sharply  bent  if  the  preseuP^ 
of  water  is  considerable. 
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Jair,  plaster  of  Paris,  sand,  andfme  partides  generally  inu-st 
be  Uirown  fv  the  sink. 

Tht*  sink  should  be  tboronglily  emptied  and  wa^^lied  at  nif^lit 
convenient  instnnnent  for  sci-apiii'r  t^iut  tlie  sink,  or  cleaning  a 
ibic  or  tray,  la  a  piece  of  lieavy  rubber  moulding,  provided  with  a 
lie. 
tS  11)8.  Deodorizers.  Most  of  the  unpleasant  smells  wlueh 
inld  otlienvise  atlt-nd  work  in  practical  anatomy  may  1>p  avoidiMl 
ppesorving  the  material  in  alcohol,  by  removing  the  intestines 
within  twenty-four  lunirs  afti'r  deatli,  ;»nd  by  (he  obser^'ance  of 
other  due  precautions  for  cleanlineas.  But  maceration  is  necessarily 
offensive,  and  sometimes  valuable  siwjcimens  are  more  or  less  de- 
composed before  their  reception ;  it  ia  therefctre  necessary  in  some 
cases  to  employ  demlonzers. 

Animal  OJiarroal.  —IWx^  effective  deodorizer  may  besprinkled 
rer  tim  nurfaoe  of  offensive  specimens,  and  is  especially  service- 
1«»  when  such  have  to  be  transiK>r(e(I.     Its  use  in  the  improve- 
il  of  old  alcohol  is  described  in  CIj.  III. 

ihol. — If  the  specimen  is  of  moderate  size,  and  is  to  be  pre- 
'«!  as  a  whole  or  in  gi-eat  |mH,  the  pntn^fnctlon  may  be  checked 
immersion  in  strong  alcohol,  from  7o  to  95  per  cent.  The  alcohol 
[wit  be  poured  over  the  specimen,  or  the  latter  may  be  immersed 
tu  it,  or  covered  by  cloths  satni-atiHl  with  it  In  either  cas(\  the 
alcohol  will  become  offensive,  and  must  be  deodorized  by  filtration 
More  mixing  with  other  alcohol  or  us<^  upon  other  specimens.  The 
stronger  tlip  alcohol,  the  more  decided  is  its  action,  but  its  clearness 
it  unessential. 

Potassium  Permanganas.  This  is  an  excellent  deodorizer.  A 
^turaled  solution  shonld  be  kept  at  hand,  and  a  few  cc.  poured 
■  iato  the  waste  pail  at  night,  and  into  any  other  malodorous  jar  or 
ITMBeJ.     It  stains  the  skin  temporarily. 

Snlphalr  of  Iron — Copperas.— 1\\\9<  cheap  deodorizer  may  l>e 
I  Baed  in  place  of  the  more  efficacious  but  raorc  expensive  perman- 
|gntau>  of  ih>I;ls)i.     The  coJtfsely  powderetl  crystals,  or  a  saturated 
«lotion.  may  be  placed  in  the  sink,  pail,  or  pit, 

AaaloliUB  of  Chloride  nrLciul  i«  ncommtiidcd  in  The  MnVeal  BK<ml.AMiina,  30.1891, 

t  190.  Discharges  from  the  Cat.— The  following  precautions 
I  We  tlwnys  desirable,  and  should  never  be  neglected  in  deraonstra- 
[fiota  or  experiments  ui>on  cats  before  a  class: — 
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When  the  cat  is  dead,  or,  in  experiment,  quite  asleep,  place  it 
upon  a  tray.  Roll  some  common  cotton  between  the  fingers  into  a 
somewliat  firm  conioal  plug  or  suppository  about  5x1  cm. 

Dorsiduct  the  tail  of  the  cat  so  as  to  expose  the  anus  and  open 
it  slightly.  With  the  large  forceps  grasp  the  plug  obliquely  near 
the  tip  and  force  it  into  the  rectum.  Then  push  it  completely 
beyond  the  constricted  orifice  with  the  forceps  or  a  smooth,  rounded 
stick.  If  the  cat  has  been  afiected  by  diarrhea,  it  may  be  necessary 
to  insert  a  second  plug. 

Let  the  buttocks  of  the  cat  project  slightly  beyond  the  edge  of 
the  tray,  over  the  sink  or  some  other  receptacle ;  then  press  firmly 
and  steadily  upon  the  abdomen  just  cephalad  of  the  pubes.  If  the 
cat  is  a  female,  the  urine  will  usually  fiow  out  readily ;  if  it  does 
not  appear,  as  is  often  the  case  with  males,  it  is  not  likely  to  be 
forced  out  during  the  subsequent  operations. 

The  urine  of  cats  has  a  very  oflFensive  odor,  and  should  not  be 
allowed  to  flow  into  the  tray,  or  to  reach  the  hair  of  the  animal. 

Remove  any  escaped  urine  or  feces  with  a  bit  of  cotton,  followed 
by  washing  if  necessary. 

If  the  left  hypochondrium  is  prominent,  or  if  there  is  other 
evidence  that  the  stomach  is  distended  with  food,  let  the  mouth  pro- 
ject beyond  the  tray  over  a  I'eceptacle,  and  compress  the  whole 
abdomen.  If  any  matters  escape  from  tlie  stomach,  the  mouth 
should  be  washed  afterward  with  a  stream  of  water. 

§  2()0.  Malodorous  Farts. — On  account  of  their  contents,  the 
stomach  and  intestine  become  ofiensive  very  soon  after  death,  spe- 
cially if  exposed  to  the  air. 

In  some  cases  it  may  not  be  necessary  to  open  the  abdomen 
during  tlie  dissection  of  a  fresh  specimen  ;  decomposition  will  then 
proceed  less  rapidly,  and  the  effects  will  be  less  obvious. 

If  the  abdomen  is  opened,  these  hollow  viscera  should  be  either 
removed  soon,  or  so  treated  as  to  lessen  or  prevent  the  production 
of  offensive  odors.  The  large  intestine  especially  may  usually  be 
examined  during  the  first  or  second  day,  so  as  to  be  removed. 

When  any  part  of  the  alimentary  canal  is  divided,  the  site  ot 
the  intended  incision  should  be  freed  from  its  contents  for  at  leasts 
2  cm. ;  then  two  ligatures  should  be  applied  at  least  1  cm.  apart^ 
and  the  cut  made  between  them  ;  see  Fig.  41. 

When  it  is  undesirable  to  remove  the  intestine,  most  of  th» 
offensiveness  may  be  avoided  by  expelling  the  contents.    The  con- 


DISSECTIO.y  WOU.XDS. 


85 


of  tho  large  intestine  are  i-eadily  forced  out  by  manipnlation, 
e  cotlOD  plug  of  course  hariug  been  removed.  Those  of  the  small 
intestine  may  be  made  to  flow  out  with  a  stream  of  water  iujeeted 
into  it  utiiiT  the  stomiich  by  means  of  a  syringe,  or  from  a  faucet 

The  water  should  be  preatied  out  of  the  intestine,  and  alcohol 
then  thrown  into  it.    The  alcoliol  may  be  retained  if  the  plug  ia 
umed  to  tlie  anus ;  or  a  li^uture  may  Iw  ])hi(;ed  about  the  rectum. 
§  201.   Dissection  Woimda.^Slight  dissection  wounds  Imve  oc- 
rnally  been  received  in  the  uuutomicul  hiboratoiy  of  Coniell 
niveraity,  but  the  i-eHulta  have  been  nowise  different  from  similar 
cuts  inflicted  under  ordinary  circumstances. 

So  far  as  our  e.viM>riHiic*e  goes,  it  is  probable  l/iai  no  danger  need 
be  apprehended  from  a  icoiind  received  during  Vie  dissection  of 
ang  weU  preserved  alcoholic  specimen^  or  of  any  healthy  cat, 
■fresh  or  otherwise. 


if>a  to  ibc  Dorabcr  of  bumnn  b<x]Ips  RnnitaJly  (Uasectcd  or  PxamlQt>d  in 
lei.  ierioos  iliwectioii  wnands  ore  very  Tt-w.  Iml^ivt,  lht>  BLvual  duuiIkt  of  such 
>iatD  muUI  tlut  Btstistics  nro  wnotin^  to  cuublo  lu  t<i  dfU-rruint' widi  nccamcy  tha 
enodltioM  otulvr  wbieli  tLo  cunMtiurocM  iim  liki-1r  to  br  iiijuriouii.  .A  f(.-w  writi'ra 
Wfiev«  lliMe  results  to  l>A  doR  t»  "till  ftheorption  aiid  irrltALi'iD  of  a  putrtwcent  lluid  ;  but 
tUi  «C|iluutina  will  hardlj'  acrotint  for  tbo  frc<|a>>Tif-y  of  tlie  disease  after  coiil«4;L  with 
MMl  bodie*  before  potn^fartion  liu  Kt  in,  and  cH])ocial1y  of  pereoDfl  who  liam  died  u( 
■OBtodliMSH,  socb  oA  puerpcTftl  fvrc-r,  peritonitis,  ulc,  and  for  tlie  afliKTlloa  of  sevenU  p«r- 
mi  u  the  nme  time,  from  tlie  Mine  body  luid  vriih  tlic  aaniu  eTTn|>totii8.'' 

b  Ticw  at  tbe  InsuffleloDCj  of  our  koowledse,  and  of  the  fnct  that  dl«BiMnJan  wnunda 
miMH  apt  to  occur  with  bcf^nacra.  oite  of  tbo  advantagee  of  tbe  t-al  oe  n  B\ibj(.<ci  of  pro- 
IWaaij'  ■natfltuical  work  is,  tlut  the  Bubji-ct  may  be  oblaiiiiid  bimlthy  and  frcNli,  aud  be 
fHBerrvd  iit  alcoluil  at  alight  tiX]X'n8«. 

f  202.  Precautions. — Dissection  wounds  should  be  avoided  by 
tvc  in  the  use  of  cutting  and  pointed  instrnment^,  and  by  guard- 
iog  against  contiict  with  the  sharp  jioints  and  edges  of  bones  which 
liare  been  brokuii  or  cut. 

Before  commencing  work  upon  a  suspected  animaU  or  upon 
'lw)mjH>sirig  flesh,  or  upon  macerated  bones,  the  hands  may  be 
anointed  with  some  kind  of  fat,  aa  cosnioline,  vaseline,  olive  oil  or 
"cold  cream.'* 

If  the  skin  is  al^-ady  broken,  rubber  gloves  may  be  worn,  as  in 
JBacerating  or  in  liandling  offensive  viscem,  etc.,  wliere  no  delicacy 
ofnauipulation  is  Kfiuired.  In  ordinary  dissection  upon  a  susj>ected 
^lijt'irt,  tlie  cuts  or  abnisions  nuiy  be  cauterized  with  strong  carbolic 
*ir  nitric  acid,  or  covered  by  several  thicknesses  of  adh(:?sive  jjlaster. 
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If  the  hands  can  be  kept  diy,  the  common  court  plaster  or  isin- 
glass plaster  will  suffice ;  hut  if  they  are  to  he  wet,  it  is  safer  to  use 
the  diachylon  or  lead-plaster,  whicli  does  not  easily  wash  ofl^  but 
must  be  warmed  before  application  or  removaL 

In  cauterizing,  use  a  slender,  pointed  stick ;  dip  it  first  into  the 
acid,  and  then  into  the  open  place  of  the  skin. 

§  203.  TreatmeTU.—*''  Local  applications,  if  used  at  all,  must  be 
emi)loyed  immediately,  decisively,  and  eflectually.  Should  a  per- 
son be  in  bad  health  at  the  time  of  receiving  a  prick  or  wound 
during  dissection,  no  matter  what  condition  the  subject  may  be  in, 
it  b(;hoves  him  to  pay  immediate  attention  to  the  injury,  and  anti- 
cipat(i  any  further  consequences." 

"  Should  the  wound  be  received  while  engaged  on  a  recent  sub- 
ject, and  one  which  had  died  from  acute  disease,  much  more 
caution  and  attention  are  required,  even  if  he  be  in  the  best  of 
hoaltli.  Tlie  part  should  be  well  cleansed,  and  a  temporary  liga- 
ture applied  immediately  above  (centrad  of)  the  wound ;  then  the 
bleeding,  if  any,  should  be  encouraged  to  flow  freely ;  where  there 
is  no  bleeding,  suction  must  be  employed ;  [this  may  be  by  the 
mouth  if  the  skin  and  mucous  membrane  are  intact,  otherwise  by 
means  of  a  tube,  or,  better,  a  cupping  glass  the  exhaustion  of  which 
is  produced  by  means  of  a  rubber  bulb].'*  Then  cauterize  as 
directed  above. 

Tlie  foregoing  directions  for  immediate  treatment  are  taken  from 
Ilohnes  (T.)  A,  621,  and  Chirke,  A,  54. 

Whentiver  ill  effects  are  anticipated,  proper  medical  advice 
should  bo  sought  without  delay. 


I  204.   The  softer  pnHs  of  tlie  btHly  are  pi-otected,  supported,  or 
|l)lod  to  exert  themselves  to  greater  mechanical  advantage  by  a 

?\vork — the  skeleton. 

The  skeleton  consists  of  hones  (Ossa),  and  cartilages  {Carlila- 

finest  which  an*  more  or  less  closely  united  at  sutures  [Sutura^,  or 

[niovable  upon  each  other  at  4/-^//;a  (joints  orai-ticulations).    At  the 

I'lurtlira  and  at  some  of  the  sutures  the  undesirable  displacement  of 

'  the  porta  is  checked  by  bawls  of  inelastic  librous  tissue — the  lif/u- 

mentt  (Ligavieuta). 

Firmer  in  texture,  more  deGnite  in  outline,  and  more  constant  in 
("mi.  number  and  position  than  most  of  the  soft  parts,  the  bones 
aod  cartilages  serve  as  convenient  guides  to  the  identification  and 
dwcription  of  the  latter,  and  therefore  naturally  precede  them  as 
sobjccts  of  anatomical  study. 

Tbe  following  general  account  of  the  skeleton  as  a  whole  is  given 
'maiirance  of  the  detailed  description  of  tlie  individual  bones  in 
("rtwthat  the  directions  for  certain  preliminaiy  operations  may  be 
■WB  easily  understood  and  followed. 

i!  -m.   Fig.  30.— The  skeleton  seen  from  the  leflw 

^S|ron  tiu  been  redocecl  '\xj  pbotograpby  from  that  of  Stratis>Dnrckbe)m  (A,  PI. 
>•).  ud  hai  been  further  inoditictl  as  fnUMWii :  thu  dfxiral  cuxtw  i  rilw)  bavu  Lmwu  omittvd 
■vtlie^pof  ckvrnem  ;  tlie  lutt  cNvticttrtUnin'  has  Im^'R  Hltortem-d  noiiHt4>Hbow  lui  nctual 
""■^Uwi ;  ilie  prinniial  Imiii^  liuvi'  lui^n  ii»inf>f).  aiid  tlio  oustffi  aud  rertDbne  have  been 
Btthmxlj  tlie  Hhailing  ia  like\Ti«e  allured  Kmii'tT-hal. 

i  906.  Like  the  body  as  a  whole,  the  skeleton  comprises  a 
wwa^wC* axial")  portion  including  the  bones  of  the  head.,  neel% 
fhrar,  nhffomfin^  pehis  and  tail,  iind 'd membral  (^'appendicular*') 
purtiou,  iucludia^-  the  bonej  of  iha  anus  cvl-1  Ic^s, 


d 
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The  membral  bones  have  been  shown  from  tlie  dorsal  aspect  in 
e  noirmul  position  of  thu  parts  in  Fig.  6,  but  in  l*'ig.  :**)  tlie  auinuil 
represented  from  the  left  side,  in  one  of  its  natural  attitudes  while 

ing  or  walking. 
In  this  attitude  the  limbs  are  directed  ventrad  instead  of  laterad, 
and  are  thus  nearly  parallel  to  each  other ;  wliile  their  segments 
nd  llie  general  divisions  of  the  somatic  skeleton,  the  head,  neck, 
uuk  and  tail,  form  angles  with  eacli  other,  ioipaitiug  io  the  whole 
skeleton  a  graceful  and  spirited  appearance. 

Ig  207.   Skull— (Pig.  56-62).— The  cephalic  diWsion  of  the  so- 
matic skeleton  is  the  a'Aw7/,  con^^isting  of  the  crmdiim  or  brain- 
tase,  and  the/V/oc,  to  which  appertains  the  viandible  or  lower  Jaw. 
The  transverse  ridge  at  the  junction  of  tho  dorsal  and  candal  as- 
ta  of  the  sknil  is  tlie  Crista  lamdoid-alis  iFig.  56,  ('Rt.  lmd.)\ 
darkly  sliaded  ari'^  between  the  cranium  and  the  face  i-epre- 
nts  the  left  oThit^  and  the  longitudinal  irregular  bar  just  veutrad 
il  is  the  ziffjonuiy  or  amm  zyyomaticus  (Fig.  66j. 
e  Os  hijoiftf:i<  will  be  described  In  S  224. 

208.  Vertebrae— ',  Fig.  51-55).— Caudad  from  the  skull  extends 
a  series  of  bony  segments— the  VertehrcE — constituting  the  Columiia 
ttrteifralis  or  spine  or  spinal  column.  As  seen  fiom  tho  side,  the 
Columna  presents  two  curvatures  in  opposite  directions,  like  an 

»&longaled  letter  a. 
For  convenience  and  more  or  less  naturally,  the  Tertebrac  may 
be  groui>e<l  in  tive  divisions,  cerrhal,  tAorarfc,  lumbar^  jtelmc  or 
tatrat  and  caudal.  The  numbers  following  the  names  of  these 
pniuje  u|K)n  Fig.  30  aiv  those  which  are  most  commonly  obst^rved, 
I'Ut  variations  sometimes  occur,  as  will  be  mentiouKl  in  the  descrip- 
rtwi  of  the  Colunimi  vertebralis. 

The  vertebras  of  each  group  have  ct^rtain  features  in  common, 
and  alfio  individual  f>ecn]iarities  by  which,  excepting  most  of  the 
fuvrf/Ze^,  they  may  be  distinguished  when  completely  iholated. 
On  the  entire  skeleton,  the  groups  are  most  readily  recognized 
oti  account  of  the  connections  of  thjve  of  them  with  other  parts,  as 
follows: — 

Tlie  thirti^'en  thoracic  vertebrfB  are  costi/erous,  that  is,  connected 
*ith!he /•/V.'^;  the  cervical  serie.s  begins  at  the  skull,  and  the  three 
acial  vertebne  are  unite<l  so  as  to  form  a  single  bone — the  sa- 
crum— to  which  is  attacluMl  the  Os  innominatu/ji  on  either  side. 
The  lumbar  vertebra  intervene  between  tlie  thoracic  and  the  ea^- 
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cram,  while  the  caadal  rertebrse  extend  caudad  of  the  last-named 
bone. 

The  first  and  second  cervical  vertebne  (Fig.  62),  are  also  called, 
respectively,  atlas  and  axis.  The  former  is  expanded  laterally  in 
wide  transverse  processes.  The  latter  presents  a  Sjnna  neuralis, 
which  is  both  long  and  high. 

The  seventh  cervical  spine  and  the  first  five  thoracic  are  hidden 
in  Fig.  30.  The  first  nine  or  ten  thoracic  spines  are  directed  more 
or  less  decidedly  candad,  but  the  last  two  or  three,  like  the  lum- 
bar, are  directed  cephalad,  while  the  tenth  or  eleventh  has  an  inter- 
mediate direction.  The  various  processes  become  less  and  less  dis- 
tinct among  the  caudal  vertebrffi,  and  the  caudal  members  of  the 
series  are  little  more  than  snbcylindiical  segments  of  bone. 

Unlike  most  anatotnietB,  Straus-Durrklieim  iDclades  (B,  I.,  480,  PI.  xi.,  B,  Q,  the 
eleveDth,  twelfth  and  thirteenth  thoracic  vertebne  with  the  lumbar  series. 

§  209.  Costffi — (Fig.  50). — Each  cosla  (rib)  is  seen  to  be  con- 
nected by  its  dorsal  end  with  the  thoracic  region  of  the  Columna 
tertebralis,  and  at  its  ventral  with  a  costlcartllago.  Part  of  the  first 
costicartUage  appears  in  Fig.  30  just  cephalad  of  the  left  shoulder 
joint,  but  the  second  rib  and  its  cartilage  are  wholly  concealed  by 
the  scapula  and  humerus. 

§  210.  Sternum — (Fig.  49). — The  sternum^  or  breast^bone,  con- 
sists of  a  series  of  eight  or  nine  mesal  segments  called  sternebra. 
The  caudal  piece  is  the  xiphtsternum  or  CU.  ensiforTfiiSj  and  is 
partly  cartilaginous.  The  cephalic  segment  is  the  prcBsternuTn  or 
manubrium,  and  the  intervening  six  or  seven  stemebrse  constitute 
the  mesostermtm. 

§  211.  Scapula  — shoulder  blade— (Fig.  43-45).— The  ectal  as- 
pect of  this  bone,  as  shown  in  Fig.  30  and  44,  presents  a  ridge, 
the  mesoscapida^  which  has  three  prominences — acromion^  meta- 
cromiorij  and  tuberositas. 

§  212.  Clavicula — The  clavicle  or  collar  bone — (Fig.  48). — In 
the  cat  these  bones  are  small  and  imbedded  in  the  muscles,  with- 
out direct  attachment  to  other  bones.  Tliey  are  shown  in  Fig.  30, 
one  on  each  side,  between  the  shoulder  joints. 

A.  la  the  cat  the  scapula  appears  as  a  part  of  the  arm.  In  man.  however,  uw)  in  many 
other  vertebrates,  the  clavicles  are  larger  and  arliculatcd  with  the  scapuhe  and  tlie 
sternum.  In  most  reptiles  and  bints,  and  in  two  Mammals  ( Kehidna  and  Ornsthvrhyn^tit) 
the  scaptJa  aad  the  Bterniim  nre  conneote  1  by  a  rtont  osa^ous  bar — the  coraco'd — which  is 
representpd  In  the  cat  as  in  man  by  merely  a  process — the  Pre.  eoracoUUuM  ;  Fig.  43,  di. 
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B.  The  two  Mapulfe  with  the  ctariclca  and  tUu  coracoii  Ixinvs  arc  oommotilj  ngErdatl 
bjiuflitutia^  D  sort  uf  bc-lt — ihe  »eapular  urch  ur  thuuUifr  ffiT^U. 

g  313.    Pelvis— Pelvic  Girdlu— (Fig-  61).— Tkis  limb  girdle  is 
ropleta  in  tlie  cat    EhcU  lateml  piece — Os  imwmiiuUum — is  at- 
httl   to  the  sacrum  l>y  its  dorsal  end,  and  ventiiid  joins  its 
latetrope  (fellow  of  tlic  opjwsite  side)  at  the  sytiipiiysis  [mhiH, 
Th»  rounded  vertebral  end  of  each  os  imtominatum  is  the  Crista 
K  j/</,  and  the  caudal  end  is  the  itscliUUic  (iihtroifUt/. 
"       g  214.    Shoulder  and  Hip  Joints. — These  are  the  proximal  artlira 
of  the  arm  and  the  leg  resj>ec lively,  forming  their  iwints  of  attach- 
ment with  the  shoulder  m'irdle  and  the  pelvis.    Both  are  balland- 
iBOcket  joints,  but  the  fonner  is  tlie  more  free,  and  the  iroeition  of 
Uie  entire  joint  may  be  changed  on  account  of  the  su8ix*nsion  of 
khc  scapula  in  the  mnscles. 
%  215.   Elbow  and  Knee— These  are  both  hinge  joints,  the  lat- 
Itr  being  less  encompasscil  by  bone,  and  hence  somewhat  the  fiver 
jof  the  two.    At  the  knee  the  femur  articnlates  with  the  tibia  only, 
wliilt-  the  elbow  is  between  the  humerus  and  both  the  ulna  and 
_  nulins. 

I  %  210.  Wrist  and  Ankle.— The  latter  is  a  true  hinge  joint,  but 
the  former  combines  features  of  the  hinge  and  the  ball-and-socket 
ndetifs. 

%  217.  The  Bones  of  the  Limbs. — All  of  these  have  been  named 

in  the  Introduction  in  connection  with  the  description  of  Fig.  6 

^0-85),  and  some  will  be  drscrib<vl  hen^afli-r  with  more  detail. 

I       Reference  will  be  made  here  only  to  coilaiu  general  features  of  Uie 

I       largfr  bones,  and  to  the  attitudes  of  the  entin;  limbs. 

AitififfonisM-  of  the  Membral  Seff^ment^. — It  will  be  noted  that, 
t^xwpting  the  distill  segmeut.s  the  corresponding  segments  of  the 
rimbii  point  in  opposite  dirfctions,  and  that  the  same  antagonism 
cxJHttf  between  the  principal  elements  of  the  scapular  arch  and 
'"Wpchie  girdle.  As  a  necessary  concomitant,  ant/  tiro  ifua^xsiue 
"^iwnts^  excepiinff  in  the  case  of  the  manu^  and  antebrachiumj 
point  in  opposile  directions. 

From  this  relation  of  the  si^mentvS  there  are  two  results :  First, 
tbal  llie  weight  of  the  body  i-est.s  upon  columns  which  are  not  only 
war  its  opposite  ends,  but  also  tend  to  counteract  each  other  for  the 
imkI  part,  so  that  stability  is  more  easily  maintained.  Neverthe- 
few,  by  exception,  uie  di:Juil  so^mciitd  coincide  iu  dii*ectiou,  so  that 
both  limbs  may  strike  the  ground  in  one  direction,  and  Uvxia  ^tcq^sj^ 
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the  body  in  the  other.  Second,  these  limbs  are  more  elastic  than  if 
the  several  segments  were  in  the  same  line,  and  the  muscles  act 
upon  the  bones  to  better  mechanical  advantage. 

§  318.  By  some  writers  (Wymau,  75«  353 ;  Coues,  1,  15),  and  formerly  by  the  senior 
author  (5,  45),  this  opfxwed  or  symmetrical  or  autUrvpie  relation  of  the  scapula  and 
ilinm.  and  of  the  propodial  and  epipodial  boDes  of  the  arm  and  leg  has  been  ref^arded 
as  evidence  in  favor  of  a  general  fpmtnetrical  homology  between  the  two  limbs.  The 
senior  aatlior,  huwovcr,  has  admittt^  (10,  15)  that  this  antagonistic  relation  is  secondary 
and  telical  rather  than  primary  and  morphical,  and  has  fully  assented  to  the  view  that  in 
thmr  normal  pomtion  both  pairs  of  limbs  extend  laterad  from  the  trunk,  and  their  flexoies 
are  in  the  dorso-ventral  rather  than  in  the  cephalo-caudal  direction. 

§  219.  To  replace  the  limbs  in  their  normal  and  primitive  posi- 
tion (see  §  45),  it  is  necessary  to  rotate  the  elbow  cephalad  and  the 
knee  caudad,  and  then — if  tlie  commonly  accepted  view  be  correct — 
to  lateriduct  botli  limbs  until  they  are  at  right  angles  with  the 
meson,  as  in  Fig.  6. 

This  rotation  will  leave  the  convexities  of  the  elbow  and  the  knee 
facing  dorsad  (as  in  Fig.  7),  and  that  of  the  ankle,  with  the  plantar 
aspect  of  the  pes,  facing  ventrad.  In  the  arm,  however,  the  corres- 
ponding aspect  of  the  manus — ^tlie  palm — will  be  left  facing  dorsad, 
and  the  ulna  and  radius  will  be  crossed  instead  of  parallel  like  the 
corresponding  tibia  and  fibula.  But  if  the  manus  be  supinatedj 
the  ulna  and  radius  will  be  parallel,  and  tlie  palm  will  fece  ventrad 
like  the  sole. 

The  restoration  just  described  is  assumed  to  have  taken  place  in 
the  following  brief  account  of  some  of  the  bones  and  their  promi- 
nences : — 

§  220.  Tlie  proximal  end  of  the  humerus  presents  an  elevation, 
the  trochiter  or  Tuberositas  major  (Fig.  45,  46),  which  is  cephalic 
in  the  normal  position  of  the  parts,  but  lateral  in  their  natural  atti- 
tude. At  the  distal  end  of  the  same  bone  (Fig.  46)  are  two  eleva- 
tions, the  epicondylus  and  epitrochlea^  commonly  called  external 
and  internal  condyles.  In  the  natural  attitude,  as  seen  in  Fig.  30, 
the  epicondyle  shows  on  the  left  arm,  and  the  epitrochlea  on  the 
right. 

The  ulna  projects  dorsad  and  proximad  of  the  elbow  as  a  thick 
process,  the  olecranon.  Just  distad  of  the  joint,  on  the  ventral  side 
of  the  bone,  is  an  elevation — the  Processus  cormioideus — for  the 
attachment  of  the  M.  hrachiaUs. 

The  proximal  end  of  the  radius  is  the  capiteUttm^  while  the  distal 
end  of  each  antebrachial  bone  presents  a  short  Pre.  styloidey^. 


Tho  individnal  (nrpalia  are  not  easily  distinguished,  but  the  0, 
pUifornu:  is  seen  on  the  riffht  side  ;  sec  Fig.  47. 

§  221.  At  the  proximal  end  of  the /t^mwr  is  a  marked  pronese, 
the  UovhanteTy  which  is  naturally  visible  in  tlie  lateral  view  of  the 
bone,  bnt  normally  has  a  caudal  position.  At  the  distal  end  of  the 
same  bone  are  the  ci^phaitc  and  caudal  (''inner  and  outer'*)  am- 
dyles. 

,  At  tlie  convexity  of  the  knee,  and  thus  norraally  dorsad  of  the 
joint,  is  the  patella^  which  answers  in  some  respects  to  the  olecmnon, 
bat  is  reJiUy  only  a  very  large  0.  sesavwUInivi. 

The  tibia  is  seen  to  be  both  larger  and  longer  than  the  fibula, 

which  indeefl  does  not  enter  into  the  composition  of  the  knee.    The 

\pia/ieoli,  ct'pkalic  and  caudal  (internal  and  eiriemal),  are  slight 

eleiations  of  the  distal  ends  of  the  tibia  and  fibula  i-espeetively.    Of 

the  tarsalia,  the  prominent  calcaneum  is  easily  recognized. 

§  222.   In  oixlinary  locomotion  neither  the  palm  nor  the  sole  are 
in  contact  with  the  ground  excepting  at  the  jimction  of  the  metacar- 
pal and  metatarsal  fpginna  with  the  digit*  and  dactyls ;  the  body  is 
Bapportetl  uiHin  the  ball  of  the  foot  and  the  dactyls  and  upon  the 
corresponding  parts  of  the  manus,  and  the  cat  is  thus  a  typical 
di^i/if/mde.     We  can  imitate  its  conditiou  so  far  as  cimccnis  the 
tluvation  of  the  heel  and  the  support  of  tiie  body  mainly  ujion 
the  ball  of   the   foot;  but  the   Itiunan  digits  and  dactyls  can- 
not bo  brought  into  the  state  of  the  cat's,  where  the  proximal 
phalanges  are  flexed  dorsad,  the  intermediate  ventrad,  and  the 
distal  ones  again  dorsad  so  as  to  keep  the  sharp  claw  points  off 
be  ground. 

^  223.  77ie  Positions  of  Ote  Arthra.—\i  will  be  noted  that  the 
wlhra  of  the  arm  aiv  ventrad  of  tlie  convsponding  arthra  of 
the  leg,  although  the  manus  and  pes  are  upon  the  same  plane, 
and  the  vertebral  ends  of  the  scapula  and  ilium  are  at  nearly  the 
»ine  l(!vel. 

Since  there  is  Utile  difference  in  either  length  or  inclination 
K'twei-n  the  humerus  and  femur,  and  the  radius  and  tibia,  this 
•Uflerence  in  the  levels  of  the  arthra  must  be  associated  with  the 
patter  length  of  the  pes  as  compared  with  the  manus,  and  with  both 
Uk  length  and  more  nearly  vertical  dii'ection  of  the  scapula  ascom- 
pBTcd  witii  the  ilium. 

SotwUItftandiag  the  popolftr  do8l(?naiioa  of  the  wrist  of  a  horH  ni  its  "  kaw."  it 
ifcotU  b«  kept  la  mind   that  the  trne  koeo  of  tb?  nininraalUui  quadruped  im  %  ^«:^\c.V 
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of  the  leg,  and,  like  its  coanterpiut  tlie  elbow,  iB  btit  slightly  removed  from  the  level 
of  the  ventral  border  of  the  trunk.  The  ankle  of  the  quadruped  is  often  called  hovgh 
or  hoek. 

§  224.  Os  Hyoides  and  Larynx— (Fig.  30).— Dependent  from 
the  caudal  region  of  the  basis  cranii  is  an  inverted  segmented 
bony  and  cartilaginous  arch — the  Os  hyoides.  Connected  with 
the  summit  or  ventral  end  of  this  arch  is  the  larynx^  a  cartilagi- 
nous case  forming  the  principal  organ  of  the  voice.  (In  Fig.  30  the 
larynx  is  placed  too  nearly  in  contact  with  the  fifth  Vertebra  cer- 
vicalis). 

The  keystone  of  the  arch  appears  in  Fig.  30  only  by  its  sinistral 
end,  shown  as  a  small  subquadrate  area  close  to  the  angle  formed 
by  the  junction  of  the  ventral  outlines  of  the  head  and  the  neck. 
The  lateral  bar  extending  from  this  point  caudad  and  slightly 
ventrad  is  one  of  a  pair  of  pieces  called  thyro-hyals^  which  are 
additions  to  the  arch  itself,  and  are  most  directly  connected  with 
the  larynx. 

Each  lateral  half  or  pier  of  the  arch  consists  of  four  segments,  as 
follows : — 

Next  to  the  basihyal  is  the  cerato-hyal.  Then  comes  the 
epihyal,  and  then  the  stylo-hyal.  In  the  figure  the  dotted  line 
from  the  words  os  hyoides  is  drawn  to  the  arthron  between  the 
cerato-hyal  and  epihyal.  The  three  pieces  mentioned  are  bony ; 
the  fourth  piece,  which  appears  in  the  figure  along  the  side  of  the 
bulla^  is  cartilaginous,  and  has  been  called  Ctl.  stylo-hyoidea.  It 
is  attached  at  the  bottom  of  a  deep  pit  just  laterad  of  the  bulla ; 
(see  Fig.  57,  Fs.  tyh.).  The  sequence  of  the  osseous  segments  may 
be  connected  with  the  alphabetical  order  of  the  initials  of  their 
names,  B,  0,  E^  and  S. 

A.  For  fuller  accounts  of  the  Oahyoidet,  and  for  tbe  origin  of  the  names  of  the  seg- 
ments, consult  Owen,  A.  II.,  506;  Flower,  A.  183.  Strans-Durckheim'a account  (A,  I,  450- 
451))  is  not  very  satiefactorv.  The  figures  of  Mivart  (B,  78)  are  gwod,  but  he  asaibes  to 
the  cat  a  small  oseeons  sc<^ent — t}ip  tympano-hyal — wliicli  PxistB  in  the  dog  (Flower,  A, 
123),  but  wliich  we  have  failed  to  find  in  even  old  cats,  and  which  is  not  mentioned  by 
Straus-Durckbeim. 

B.  In  man  tbe  thyro-b3ralB  are  disproportionately  larfre,  and  are  called  the  greattr 
cornva,  while  the  ceraio-liyala  are  called  leuer  e&mva.  Quain,  A,  I.  55  ;  Gray,  A,  206; 
Porker  and  Bettany,  A,  803. 

The  following  parts  of  the  larynx  may  be  recognized  in  tbe 
figure: — 

The  largest  and  ventrally  placed  piece,  and  that  which  is  reached 


In  man  it  forma  the  mesal 
projt'ctiuu  known  as  *•  Adam's  apple."  Just  voiitrad  of  it  in  tUe 
figuri?,  but  cjittdad  in  tiw.  nonnul  |K)Kition  of  the  part^  is  llie  riin; 
I  Btiapixl  CU.  cricoidea.  Each  thyro-liyal  segment  of  the  Os  ityoides 
is  directly  connectetl  wirli  tlie  larynx  l)y  a  small  Ctl.  an/tcuoid^a^ 
one  of  which  is  indistinctly  shown  in  tliK  ligiire  at  the  dorwil  (really 
cephalic)  end  of  the  prolongation  of  the  Ctl.  cricoidea.  The  epi- 
fflMlis  is  seen  projecting  just  dorsad  of  the  tliym-hyals. 

\  ANATOMICAL  LANDMARKS. 

§  225.  During  dissection  and  experlinentiition  it  is  often  de- 
airahle  to  determine  the  lines  nnd  limits  of  iucisions,  or  to  ascertain 
the  hx'Alion  and  ontline  of  parts  which  are  obscured  by  the  skin  or 
^otbor  soft  parts.  The  elevations  and  depressions  which  may  serve 
ai'e  called  anatomical  landmarks. 


idmarks  hero  dcachbcd  sliould  be  carefully  studletl,  Brst  uih^d  the  pre(>arptl 
riDdrtoo  by  the  aid  or  (]|^u«e  nnd  4ki<cri|>tion9,  and  then  upoo  the  vDliri;  cat  by  ibe  aid  iif 
pTvpantioiu  ofthe  Boft  pniiH,  und  Thku'ii  m.-ctiutiii  bihI  diEie(!rtii)ns. 

Moat  n{  tbu  iBudniurkm  nn.-  mun^  t.>«uu1_v  rLtxignisct]  tipim  tlti-  living  or  frctthljr  killnd 
uitiual.  tiul  lltet  mIii>iiI(I  be  Kiughr,  altto  during  thn  roDliiiiiHuri-  nf  rigrrr  mortit.  Htiil  ii[K>n 
*t»«inipns  IturdoiM-vt  by  nlcfihoV  FiDitlly,  their  n-cngnitlou  shuuld  hv  practiHtv]  nisi)  with 
ll»  pywi  cl'^*'!! 

\V|ioever  intflDds  to  p«Tfonn  cxperimrnts  shoald  become  Hufflriently  Sntimnte  irltli 
mitmt  to  be  permitted  to  nuDlpul&t**  nJl  tlii>  nccLttsiblo  p«rt#.  Tlie  lute  Pror.  JefTrit^ 
Winun  once  tnld  the  a-juior  author  that  io  I'am  he  live<l  lii  the  ainio  Iioom  wiib  Hlnius- 
l^khrlm  ;  ind  that  the  iudefati^blu  fcUlommt  woiiM  somftitnce  sit  by  the  hourbcildiDg' 
•  tu,  nni]  paaiinfc  his  RngLTH  frmn  point  t<>  point  <)vt?r  the  mu'^cnlar  clcvationa.  Ibc  Joints 
oduilier  bony  |mmti»i*u<Tii  with  whicli  bin  tduu]  wd«  urctipi(.-d  at  thnt  tiiiiL' 

Tlie  landmarks  fonn  three  groups,  mesal  somatic^  lateral  so- 
vmtir.  anil  /t/ri//h/ff/. 

i  t2ti.  MeBaX  Somatic  Xiandmarks  —  Crista  lambdoidalls — 
iWg.  56). — Frominfnt  as  is  this  ci-est  upon  the  pivpared  skull,  it  is 
l^jno  means  easy  to  find  upon  the  entire  animal.  The  cervieal 
muscles  just  caudad  of  the  i>cciput  are  very  firm  and  compact,  so 
Uiat  tlie  cliange  of  substance  is  not  very  marked  to  the  tonch. 
TT»  crista,  however,  is  nwirly  in  a  lini»  with  the  most  c;iudal  con- 
vexity of  the  ears,  and  may  he  moi-e  distinctly  felt  during  alternate 
^ntriduction  and  dorslduction  of  the  head. 

jWT.  t^pina  Neuralis  ATtalis — The  axial  spint^ — (Kig.  30). — ^The 
wn-'trhat  aliarp  caudal  projection  of  this  spine  may  be  felt  at  the 
Jop*imeson  betwe«_»n  the  cervical  muscles  '^—i  cm.  from  the  Crista 
lambiioidalis,  and  not  far  from  the  scapula;. 
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Spina  Neuralis  Thoraeica  Prima — The  first  thoracic  spinoiiB 
process. — This  is  about  half  as  long  again  as  that  of  the  seventh 
cervical  vertebra,  and  larger  at  the  tip  than  the  succeeding  thoracic 
spines.  In  the  living  animal,  it  is  at  the  bottom  of  the  interscapular 
depression,  but  one  or  both  of  the  scapulse  may  be  ventriducted  so 
as  to  leave  it  more  prominent. 

In  mail,  it  is  the  seventh  cervical  spine  which  is  longer  than  the  rest,  whence  th« 
name  Vert^a  promintnt  sometimeB  applied  to  the  vertebra. 

8p.  Nrl.  Thr.  7J— (Fig.  30).— This  is  a  little  cephalad  of  the 
vertebral  ends  of  the  last  ribs,  and  may  sometimes  be  distinguished 
from  the  other  thoracic  spines  by  its  greater  cephalo-caudal  extent, 
wherein  it  resembles  the  lumbar  series.  The  tenth  or  eleventh  spine 
is  usually  quite  short,  so  as  to  leave  a  slight  hiatus  about  2  cm. 
cephalad  of  the  thirteenth.  In  counting  the  spines  beginning  with 
the  first,  the  thirteenth  will  usually  appear  to  be  the  twelfth  on 
account  of  the  short  one  just  mentioned.  If  the  lumbar  series  be 
counted,  attention  must  be  paid  to  the  point  next  mentioned. 

^ina  Lumbalis  7 — The  last  lumbar  spine. — This  projects  just 
cephalad  of  a  line  between  the  Cristfle  iliorum,  while  the  first  sacral 
spine  projects  between  the  CristsE,  so  as  to  be  hidden  by  them  in 
the  figure  of  the  entire  skeleton  (Fig.  30).  , 

§  228.  Pwftes— (Fig.  61).— The  cephalic  border  of  the  pubic  bone 
is  easily  felt  both  at  and  laterad  of  the  ventrimeson. 

Epigastrium  and  Xiphisternum — (Fig.  72). — ^The  epigastrium  is 
a  eubtriangular  area  at  about  the  junction  of  the  cephalic  and 
middle  third  of  the  trunk.  Its  latero-cephalic  borders  are  formed 
by  the  ninth  and  tenth  costicartilagines.  The  xiphisternum  (Fig. 
30,  49,  72,)  may  be  felt  on  the  meson  in  a  lean  cat,  but  it  is  some- 
times obscured  by  fat. 

Pr(esternum^-(Fig.  30,  49).— This  is  easily  distinguished  either 
on  passing  the  finger  cephalad  along  the  sternum  to  the  neck,  or 
caudad  along  the  neck  until  it  reaches  the  somewhat  sharply  pro- 
jecting point. 

Larynx — (Fig.  30).  —  This  forms  a  compressible  ventrimeaal 
prominence  about  midway  between  the  prsestcmum  and  the  chin 
when  the  head  is  dorsiducted  so  as  to  bring  the  ventral  snr&ce  of 
the  neck  and  head  into  the  same  plane. 

Iiateral  Somatic  Landmarks. — These,  of  course,  are  in  {mlra, 
but  they  will  be  spoken  of  in  the  singular  number. 


§  239.  Zygoma— T\\Q  Arcns  zygomaticus — (Fig.  30,  56). — Both 
the  dorsal  aud  ventral  borders  of  this  may  usually  be  felt  distinctly, 
ftlthough  in  old  males  it  is  more  or  less  obscured  by  the  thickness 
of  the  skin  and  connective  tissue  upon  tin*  cheeks.  The  dorsal 
Ijorder  13  nearly  ia  line  with  tlie  lateral  angle  of  the  eye. 

DlapopTiT/sis  attaiUalis — Transverse  process  of  the  atlas  verte- 
bra—  Pig.  30,  53). — ^This  may  be  felt  as  a  ridge  just  caudad  of  the 
base  of  the  ear.  The  caudal  angle  is  more  distinct,  and  the  soft 
parts  on  its  ventral  side  are  less  prominent  and  firm  than  those  upon 
the  dorsal. 

Si'ttpnla — (Fig.  30,  441. — The  middle  of  the  convex  vertebral 
mar|j;in  of  the  scapula  projects  dorsad  of  the  intervening  cervical 
neuml  spines,  so  as  to  give  rise  to  the  Depressio  interscapvXaris 
whicli  is  80  marked  while  the  living  cat  is  on  its  feet.  Upon  a  lean 
auimal,  the  following  scapular  prominences  may  be  easily  deter- 
iiuioed:  •mesoscapxtlaj  with  its  tuberosity  {Fig.  44);  gleno-verldfral 
angle  il-^g.  43);  (the  coracoferfebral  angle  is  so  heavily  overlaid 
with  muscle  as  to  be  less  easily  felt) ;  acromion  (Pig.  44,  45; ; 
mdaer&mion, 

§  230.  Costa  W— Last  rib.— The  abdominal  pariet<?s  jnst  caudad 
of  the  last  rib  are  easily  indented  by  the  finger  almost  to  the  apex 
of  the  triangular  area  which  intervenes  between  it  and  the  lateral 
border  of  the  vertebral  muscles  (Fig.  30). 

Crisln  ilii.^\X\ipn  the  finger  ts  carried  along  the  border  of  the 
vertebral  muscles  at  about  the  same  distance  from  the  meson  as  the 
apex  of  the  angle  between  them  and  (he  last  rib.  the  CV/^^a  ?7?7  is 
felt  as  a  rounded  ridge  nearly  dorsad  of  the  knee  i  F'ig.  nl  i. 

Tuberositas  ischii — Iscbiatic  tuberosity. — This  is  feltasablttut 
prominence  ventro-Iaterad  of  the  anus. 

Ci!apiV«/rt— The  clavicle  or  collar  bone— (Pig.  30,  48,  07,  73).— In 
yonuK  or  lean  animals  this  may  be  felt  by  pinching  up  the  skin 
and  snbjacent  muscles  between  tlie  shoulder  and  the  prffistemum. 

Membral  Xjaudmarks. — These,  likewise,  are  in  p^rs,  but  are 

>ken  of  in  the  singular  number. 

%  231.  Arthra. — .After  what  has  been  said  in  the  general  descrii>- 
tion  of  the  skeleton  iM  214-223),  there  will  be  no  difficulty  in  ascer- 
taining till*  iKwitiou  of  any  of  the  membral  arthra.  Most  of  the 
hon^"  pn:imiuences  also  may  be  recognized  readily  from  their  rela- 
tioD9  to  the  arthra. 

TrochiteT—{F\Q.  30, 46) — The  greater  tuberosity  of  the  IwxwxftTvsa. — 
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This  forms  a  marked  projection  at  the  convexity  of  the  shoulder, 
a  little  veutro-cc^phalad  of  the  acromion. 

Olecranon^  Epivoadylus  and  BpitTOcMea'^i^'\%.  30,  40). — These 
prominences  aliout  the  elbow  joint  are  recognized  without  diffifulty 
even  in  fat  animals  if  the  parts  are  manipulated  between  the  thumb 
and  lingers. 

M,  biceps— iF\g.  74^  76). — The  fusiform  body  of  this  muscle  may- 


be felt  on  the  ventral  as  "" 
parts  gently  between  th 
tinct  than  in  man.  on  a 
insertion  lines  of  tlie  pec 

§  932.  CapUdlum  r 
pronating  and  supinatii 
the  elbow  a  little  ventre 
may  be  felt  durinp;  its  r 

Processus  styloldes  a*ii^ 
ulna  and  radiu*^. — These  ar* 


'  "'^        "  larachium  by  rolling  the  soft 
the  humerus.     It  is  less  dis- 
nore  distal  extension  of  the 
muscles. 

the  radius. — By  alternately 
tiile  a  finger  is  pressed  upon 
^picoadylns,  the  eapitellum 

The  styloid  proceasea  of  the 
Lu  ue  leit  at  the  caudal  and  cephalic 


sides  of  the  wrist  joint. 

Os  pisiforme — (Fig.  30).— This  forms  a  marked  and  somewhat 
movable  projection  just  proximad  of  the  wrist,  and  on  the  cando- 
ventral  border  of  the  antebrachium.  Just  distad  of  it  is  a  promi- 
nent callosity — the  liypothenar  eminence  (Fig.  105). 

§  233.  Trochanter — Trochanter  major  femoris — (Fig.  30). — This 
projects  considerably  from  the  hip,  a  little  ventrad  of  a  line  between 
the  Crista  ilii  and  the  Tuberositas  ischii,  and  a  little  nearer  the 
latter.     Its  movement  is  distinct  when  the  leg  is  moved. 

Patella — The  knee  pan. — When  the  crus  is  extended  so  as  to 
relax  the  muscles  connected  with  the  patella,  this  bone  is  easily 
moved  from  side  to  side. 

Calcaneum,. — This  forms  the  marked  projection  on  the  ventral 
aspect  of  the  leg  just  proximad  of  the  ankle  ;  it  is  sometimes  called 
the  hock. 

Malleoli. — These  processes  of  the  distal  ends  of  the  tibia  and 
fibula  are  readily  distinguished  at  the  cephalic  and  caudal  sides  of 
the  ankle. 

ABDOMINAL  TRANSECTION. 

§  2.^4.  Since  most  of  the  dissections  herein  described  involve 
only  the  thorax,  neck,  head  and  arms,  it  is  usually  more  convenient 
and  economical  to  divide  the  body  into  caudal  and  cephalic  parts. 


le  forroer  may  then  be  thrown  away,  and  the  latter  preserred,  or 
•ted  wliile  frH«h.     The  kidneys  are  important  visceral  iand- 
larks.  and  are  easily  preserved,  hence  they  may  be  retained  with 
the  cepiialic  part. 

Abdominal  transection  may  be  performed  alone,  but  it  is  more 
conveniently  done  when  another  person  holds  the  cat  in  the  desirf>d 
dtiona.     The  assistant,  also,   may  read  the  directions  to  the 

itor. 

§  336.    Instrximenta    and    Materials.  —  Artlirotome  ;    tracer  ; 

lium  scalpel;    coai-ae  curved  scissors;   hair  scissors;    block; 

r)ut\  about  half  a  meter;   skeleton;  wide  moutlnxl  jar  (about 

12,  10  or  18  in.) ;  alcohol,  52-07  per  cent.,  to  lialt"  till  the  jar; 

fcrae  syiinge ;  large  tray. 

$  230.   Parts  Involved. — Tlie  following  parts  are  more  or  less 
Erectly  involved  in  Abdominal  Transection.    From  the  figures  and 
Mdions  refen-ed  to,  enough  should  be  learned  to  enable  the  operator 
\\o  recognize  them  during  tlie  operation : — 
Aorta.-Fif;.  101. 

Oolumjia  VerlebraUs.—^he  spinal  column. 
Cwte— Ribs.— Fig.  30,  50.  73. 

OMticariilagines — Tlie  costal  cartilages. — Fig.  30,  50. 
CrUta  Uti—T\w  cn^t  of  tlie  ileum.— Fig.  30,  51. 
/)»Vi7>Arar7m«— The  diaphragm.- Fig.  90,  101. 
Kpitjas(rht7n—'X\\v  "pit  of  the  stomach."— Fig.  30,  79. 
Fibro-cartilafjo  interterfebralis — The  (aixth  luinbarj  interverte- 
brsldisk  of  fibro-cartilage.— Pig,  51. 
ifcpar— The  liver.— Fig.  77. 
InintUm/m  7'enue—The  small  intostine. — Pig.  77. 
Ugamentum   Su^pen^orium   HepfUis—The    suspensory    liga- 
*Mrt  of  the  liver. 
MfstnteriuTru—'Fig.  78. 
<Ew);>///i//?M— The  gullet.— Fig.  107. 

^firietf'fi  Abdominalrs— The  abdominal  parietes.  the  mnscular 
uri  membranous  lateral  and  ventral  walls  of  the  abdomen. — Fig. 
TT,  101. 

A?/r,>— Tlie  pelvic  girdle.— Pig.  30,  51. 

^W/yjf.prt — Vena  cava  inferior  s.  asoendens. — Pig.  101. 

towTO. -Pig.  77. 

^rtte#— Tlie  kidneys.- Fig.  70,  101. 

^naoAtw— ITie  Btomach.— Fig.  70,  81. 
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7%drff;r— The  cliest.— Fig.  30,  77. 

Vertei/rcE  It/mOales—'Yha  lumbar  vertebwe,  with  their  diapo- 
physes  and  zygapciphyes. — Fig.  30,  61,  65. 

Xiphisternum — The  ensiform  cartilage  of  the  aternum. — Fig. 
30,40. 

§  237.  Operation. — Place  tlie  cat  dorsiciimbent,  the  head  to  the 
left.  Pinch  up  the  right  abdominal  parietes  about  midway  be- 
tween the  crista  ilii  and  the  la«t  rib. 

With  the  arthrotome,  transfix  the  fold  bo  pinched  up,  and  cut 
ento-ectad  to  the  suriace.  If  only  the  skjii  is  divided  at  the  first 
attempt,  pinch  up  the  muscles  and  npeat  the  tranBfixion,  but  be 
careful  not  to  include  any  of  the  ijitealines  within  the  fold. 

Into  the  incision  so  made,  insert  the  left  index  and  inedius,  the 
hand  being  supinated,  and  lift  the  parietes  away  from  the  viscera. 
Introduce  the  scalpel,  mth  the  i^dgvi  directed  ected,  and  divide  the 
parietes  on  each  side  until  tlie  tliicker  vertebral  muscles  are  reached 
a  few  centimeters  from  the  dorsimeson.  The  dorsal  ends  of  this 
transverse  incision  should  be  just  caudad  of  the  kidneys. 

About  2  cm.  siiiistrad  of  the  ventiime&on,  divide  the  parietes 
longitudinally  to  the  pelvis  and  the  epigastrium^  making  sure  not 
to  cut  the  xi phi  sternum  or  costivnrtilafjes. 

Turn  aside  the  four  rectangular  flaps  so  formed,  and  draw  the 
iniestines  caudad.  Introduce  the  ppomited  left  hand  between  the 
liter  and  the  parietes  until  the  fingers  are  met  by  the  diaphragm. 
Partly  flex  the  fingers,  and  pusli  them  somewhat  dorsad ;  then  diaw 
the  lijJCT  and  stomach  caudad  ;  this  will  expose  the  Tendo  centralU 
of  the  diaphnigm,  which  should  be  punctni-ed  with  the  tracer.  The 
admission  of  air  into  the  thorax  will  permit  the  farther  candiductioa 
of  the  liver  and  stomach. 


§  SS8-  If  Ibft  opjiWin  piut  Ift  lo  be  prf>setTiM],  li^te  Uie  reclnm  and  thm  the  sloniacli 
aud  Urer,  and  mjert&4-95  per  «>nt.  alrotiol  itttn  ilm  aorta,  as  direi^t^  in  §  S8S.  After  two 
honre  a  plut^r  ii^Mtiun  ma^  be  made  [fdoflircd.     Tben  pr(Mw<<d  as  !d  §  S30. 

If  llio  partA  am  tn  be  dtasorCod  fn-eh,  nr  if  the  miiMlea  are  to  be  eiponed  and  \hf  tborax 
opeoed  bo  aoon  as  to  rvwler  the  aloobol  injectioa  UQDecMMT,  proceed  aa  Id  §  S38. 

g  239.  Insert  the  curved  scissors,  keeping  the  convexity  toward 
the  diaphragm,  and  divide  the  Lignjnentum  suspenaorium  of  the 
liver,  the poj^ffrt  and  the  abd^mi/ial  asr^phagus;  while  so  doing, 
the  viscera  should  be  drawn  ventrad  as  well  as  caudad,  so  as  to  put 
the  parts  named  upon  the  sti'ctch. 


pRSBsavAnopf  Aim  labsuno. 


When  the  liver  and  stomach  are  free,  draw  them  and  the  intes- 
'tines  caudad.  dividing  the  mesal  peritoneal  attachments  (raesente- 
rinm)  tt>  a  xK)int  5-6  cm.  caudad  of  tlie  kidneys,  but  do  not  remove 
the  latter. 

Compresg  the  reef  urn  Vtween  the  fingers  so  as  to  force  its  con- 
?nta  in  both  directions  ;  ligate  it  in  two  places  about  2  cm.  ajmrt, 
and  cut  between  the  ligatures  (Fig.  41).  The  viscera  thus  freed  may 
be  thrown  away  unless  wanti"d  for  some  purpose. 

§  240.  Place  the  block  under  thecal  opposite  the  kidneys.  Press 
upon  the  thick  muscles  just  caudad  ol  the  kidneys,  and  about  2  cm. 
laterad  of  tlie  meson.  The  sixth  Iwmhar  diapophifnes  (see  Fig.  30) 
Kill  be  felt  With  the  arthrotome,  divide  all  the  soft  parts  on  the 
itnU  aspect  of  the  lumbar  rertebrcp.  between  the  tips  of  tfie  sixth 
ipophyscs,  and  scrape  them  CAuda<l  for  about  2  cm.  This  mil 
:po3e  a  transverse  wliitish  swelling,  the  inlerner/ebral  fibro-oarti- 
ye  between  the  sixth  and  seventh  lumbar  vertebrje. 

If  the  UdoeTsaie  noi  to  bo  kept,  or  IT  It  la  deednblo  to  make  tbe  wbolc  prepiiratJaD 
r.  tlio  mliiinrn  T(>Tt«)>Fa]is  mav  be  divkted  between  the  second  «nd  third  or  lliird  lUid 
I  lombftr  vertobnn, 

Posh  the  arthrotome  into  this  fibro-cartilagt%  and  cut  dextrad 
land  siniatrad  as  far  as  possible.    Then  cut  latero-cephalad  on  each 
'side  Ut  the  tip  of  the  diapophysia;  then  directly  latrmd  so  as  to 
divide  the  thick  vertebral  muscles. 

Qrasp  the  cephalic  part  of  the  cat  just  cephalad  of  the  iucisioa, 
and  lilt  it  from  the  tray.  If  this  does  not  disjoint  the  zt/f/apophf/scJt^ 
Viul  the  caudal  iKirt  downward  until  the  ligaments  to've  wav,  and 
the  zygaiwphyses  are  separated.  Cut  the  remaining  soft  parts  and 
lW»kin,  and  thus  complete  the  transection.  Tlie  caudal  part  may 
be  thrown  away. 

Knead  the  thorax  so  as  to  expel  the  blood,  place  the  cephalic 

part— which  may  be  spoken  of  now  as  the  cat. — upon  a  clean  diy 

tfuy.  or  upon  paper  laid  In  a  tray,  and  remove  the  hair,  as  directed 

in  Chap.  VI. ;  note  the  precautions  as  to  tlie  disjmaal  of  hair,  §  1S)7. 

!f  241.  Preservation.— Tie  the  twine  firmly  about  the  last  lum- 

W  rertebni   (which  is  t)ie  sixth  if  the  diR'ctions  have  l>een  fol- 

Kwedi.  and  make  a  loop  through  which  may  be  passed  a  8ecx>nd 

fiece  of  twine  already  attached  to  the  ring  of  the  jar  cover,  or, 

brtter,  an  S-hook  connect4*d  with  the  cover  by  a  string  of  suitable 

ffongth.    To  the  vertebra  should  also  be  tied  a  tog  bearing  the  brief 

rord  of  the  sftc  of  the  cat,  its  age  or  apparent  period  of  ^c<y4rt\^ 
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its  color,  the  date  of  kiUing,  and  the  name  or  imtials  of  the  dis- 
sector ;  a  similar  tag  should  be  attached  to  the  jar.  The  cat  may 
then  be  suspended  in  the  jar  head  downward ;  all  parts  should  be 
immersed  in  the  alcohol.  If  any  parts  press  closely  agunst  the 
sides,   some  cotton  or  "excelsior"  should  be  interposed. 

If  the  cat  can  be  left  in  the  alcohol  for  at  least  a  week,  the  parts 
are  more  completely  and  uniformly  hardened. 

§  242.  Thorado  Transection.  —  This  is  sometimes  desirable 
when  only  the  abdominal  and  pelvic  regions  are  to  be  examined  or 
preserved. 

The  primary  incision  should  be  transverse,  about  2  cm.  cephalad 
of  the  epigastrium.  The  mesostemum  may  be  divided  with  the 
nippers,  and  the  incision  then  carried  on  either  side  in  the  7th  inter- 
costal space.  The  thoracic  viscera  are  readily  separated  &om  the 
diaphragm,  the  oesophagus,  aorta,  and  postcava  may  be  cut  1-3 
cm.  from  the  diaphragm,  and  the  dislocation  of  the  columna  verte- 
bralis  effected  between  the  seventh  and  eighth  thoracic  vertebrae. 

K  the  abdominal  viscera  are  to  be  preserved,  strong  alcohol 
should  be  injected  into  the  aorta,  and  into  the  abdomen  by  a  slit 
just  large  enough  to  admit  the  canula ;  the  contents  of  the  stomach 
and  rectum  should  be,  if  possible,  washed  out  with  a  stream  of 
water,  aided  by  kneading;  alcohol  should  then  be  injected  into 
both  cavities,  the  oesophagus  tied,  and  the  rectum  plumed  with 
cotton. 

The  abdominal  viscera  are  easUy  displaced,  and  it  is  well  to 
let  the  caudal  region  of  the  body,  with  or  without  the  legs,  rest 
dorsicumbent  in  alcohol  for  several  days,  the  jar  being  securely 
closed,  and  placed  on  its  side  in  a  tray.  The  alcohol  should  be  re- 
newed at  the  end  of  a  week. 

g  343.   Removal  of  the  Tail.— Id  some  cases  it  maj  be  deeirable  to  remove  the  tail 

Girdle  it  with  the  arthrotome  near  the  base,  and  divide  it  with  the  aippera  and  bone 
aciBBors.     With  a  yoang  animal,  the  bone  sciBsors  may  be  used  withoat  the  nippers. 

With  a  freshly  killed  animal,  when  bleeding  ie  andemrable,  a  twine  U^tare  majr  be 
tied  firmly  jart  cephalad  of  the  point  of  intended  removal. 

If  only  the  muaclea,  veeaelB,  and  nerves  are  to  be  studied,  the  cHav>  pointt  nu^  be 
removed  with  nippers. 


CHAPTER    III. 


PASATION  OF  B<HnES— PERMANENT  TOKPARATIOR  OP  SOrr  PAfiTS— TBK  tTSB  OW 
AUXmOL,  ETC.— JARS,  KTC.— rBIXEEN  BKCTIOMP  AND  DIfiSECTIOnS— IXVLATEO 
rRBPABATIOS&— MC\i4UBi:>U£.NT  OK  VOLUME  A>D  CAFACITT. 


PREPARATION  OF  BONES. 

Si'dCLAL  iMeTHCVRKTS  AKD  Mateiiial  :— Aneniate  of  Swla— Boanfi  or  Pe«»— Bennne 
—  BuiMf  Drin  —  Cement —  Ethi.*r  —  (i ]y wrin  —  Lnbcia  (§  102)  —  Uiguid  Soap  —  Mnwimting 
DUha«  —  Nail  or  Tooth  Bniahes— Salt  Solution  — Sjringe —  Turpi^ntinp  OH  —  Wicker 
theinu'r't  Liquid. 

§  244-   There  are  foiir  principal  methods  of  pi-ei>ariiitf  boiun*  for 
|.8cicntiflc  purposes : — 

(!)  Cutliiig  and  .scraping  the  aofl  parts  frttm  alcoholic  8i>ecimpns. 

(2)  Allowing  Ants  or  Dermestes  to  remore  the  soft  parts  of  fresh 
8|jecim*^ns. 

(3)  Maceration  (pntrefartive)  in  water. 

(4)  Boiling  with  liquid  soap, 
(reneral  Directions.— A.  If  one  can  choose  his  specimen,  a 

, IQBng adult  should  he.  selected.  In  too  young aninials  the  ep'tphy- 
Mtsre  apt  to  8e])arate  easily  from  the  diaphyses,  and  the  s^mphy- 
ttt  oi)en  too  easily.  On  the  other  hand,  old  animals  sometimes 
tiave  exostoses^  or  abnormal  growths  on  their  bones,  and  the  eyru- 
pliyses  and  sutures  are  liable  to  be  entirely  obliterated. 

B.  If  possible,  have  at  hand  for  reference  a  perfect  skeleton  of 
the  part  to  be  prepared,  so  that  the  exact  position  of  delicate  bones 
Md  proce»8e«  may  be  seen,  and  hence  not  bo  lost  or  broken  through 
imdTertence. 

0.  Whatever  method  is  employed,  it  is  better  to  divide  th( 
uiimal  into  several  parts  by  cutting  some  of  the  princii>al  arlhra, 
Mllie  humer<»-8*:apii]ar,  the  femoro-inuominate,  the  occipito-utlau- 
tal,  and  the  Inmbo-thoracic. 

D.  Labeling. — The  wliole  animal  should  bear  a  label  giving  the 
ttiimej  (UUCf  scXj  and,  if  i>ossible,  the  ar/e.     Each  si^paratn-d  ^wA. 
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should  bear  a  label  giving  the  above  general  data,  and  also  the 
name  of  the  part.  This  is  imperatively  necessary  with  the  rerte- 
bne,  the  ribs,  and  the  phalanges;  hence  each  must  be  carefully 
labeled  as  it  is  separated  from  the  rest  of  the  body. 

E.  If  the  methods  of  maceration  or  heating  with  liquid  soap  are 
employed,  parts  like  the  pelvis  and  scapulse,  and  limb  bones, 
exclusive  of  the  manus  and  pes,  which  cannot  be  mistaken,  may  be 
put  together  and  labeled  as  for  the  whole  animal.  Parts  that  might 
be  difficult  to  distinguish  should  be  kept  in  separate  dishes,  and 
each  properly  labeled.  The  vertebrae  might  be  divided  into  the 
four  sets — cervical,  thoracic,  lumbar,  and  sacral ;  each  set  should 
then  be  connected  by  attaching  a  Manilla  hemp  string  to  a  wire  and 
passing  it  through  the  neural  canal  and  tying  the  ends.  The  order 
of  the  bones  cannot  then  be  changed  as  they  separate  in  the  macer- 
ating process. 

The  caudal  vertebra  that  have  no  neural  canal  must  be  num- 
bered or  put  in  separate  dishes  or  vials  and  properly  labeled. 

The  ribs  of  one  side  at  least  should  be  removed  one  by  one,  and 
tied  in  order  on  a  string,  or  put  into  separate  dishes. 

Never  pat  booes  of  differcot  animals  in  the  Bame  dish,  onleas  they  differ  so  greatiy  la 
size  or  conformation  tliat  confasion  would  bo  impossible. 

F.  The  humerus  J  femur ^  tlbia^  and  radius  should  be  driUed&t 
or  near  their  ends,  so  that  the  oily  matter  in  the  medullary  canal 
may  be  removed.  The  tibia  and  radius  may  be  drUled  in  the  artic- 
idar  surfaces,  care  being  taken  to  reach  the  center  of  the  thickness 
of  each  bone.  The  distal  end  of  the  femur  may  be  drilled,  but  the 
proximal  hole  should  be  made  on  the  ventral  side,  between  the  tro- 
chanter and  the  articular  head.  Witli  the  humerus,  the  proximal 
hole  may  be  made  in  tlie  articular  surface,  about  midway  between 
the  base  of  the  trochiter  and  the  trochin,  but  cephalad  of  the  slight 
extension  of  the  Canalis  hicipitalis.  The  distal  hole  may  be  drilled 
half  way  through  the  diaphysis,  from  a  point  on  the  cephalic  aspect, 
at  the  junction  of  the  third  and  fourth  quarters. 

After  the  holes  are  made,  the  medullary  matter  may  be  broken 
up  with  a  wire,  and  most  of  it  expelled  by  syringing^  first  with 
warm  water  and  afterward  with  liquid  soap,  or  spirits  of  turpentine, 
or  ether.  Tlie  syringing  should  be  repeated  at  the  close  of  what- 
ever process  is  adopted  for  removing  the  flesh. 

With  most  larger  animals,  and  with  some  smaller  on^  it  may 
be  desirable  to  drill  the  tUiw,  and  fibula  also. 
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!45.  Removing  Soft    Farts  from   Alcoholic  Specimens. — 

Aainmls  that  have  b*.'eu  in-L-sfivod  in  alculiol  may  liavf  tlieir  buues 

cleaned  by  simply  cuttiug  aud  scrapiug  away  tke  soft  parts.     It 

wiU  be  necessary  to  take  gnat  cart-,  however,  ur  tlie  delieate  pro- 

—xeeses.  esiiecially  of  the  skull,  will  be  broken  in  getting  off  the 

Bluugh  connective  tissue.     After  the  bunea  aiv  rleantMl  as  well  as 

^MHibte,  simply  allow  them  to  dry,  or  finish  the  cleaning  as  dii'ected 

Kmafier  (§  24U). 

W  §  *24H.  AUo^rlng  Ants  or  Dermestes  to  remove  the  Soft 
Farts  of  Fresh  Specimens. — The  skin  and  most  of  the  tiesli  nhonld 
be  di83fH:ted  away,  and  the  jxirtially  cleaned  bnnes  left  in  a  damp 
Tvom.  J)eruuUi9  will  tind  tliem,  aud  the  larvic  of  the  beetles  will 
H'move  llie  soft  jKirty. 

■      If  the  aid  of  ants  is  t^i  be  sought,  the  bones  preijared  as  jnst 
dinx'ted  should  be  sjinnkhnl  with  sugar  or  s^Miearcd  with  molasses 
or  honey.    Then  they  should  be  placed  in  a  box  piercfxi  with  fniall 
Ktolee.    The  box  should  be  put  hy  an  aul-s  nest,  and  s<jme  sugary 
^»I»rinkled  around  the  holes  leailing  into  it.    The  ant^i  will  cleati  the 
bones  more  satisfactorily  than  the  Dermestes.     It  usually  takes 

i About  a  week  fur  them  to  clean  a  cat's  aiin. 
§  247.   Maceration  in  Water.— Employ  stone-ware,  porcelain 
or  frfiiss  (lishe.s  if  (His^ible,  tu  avoid  di.se<ihiralion  of  the  bones.    The 
hnnea  arc  fn?ed  from  skin  and  most  of  tlie  w>ft  parts,  8ei)arat4Kl, 
l^lacnl  in  wpanite  dislie.4  as  dirtMrted  above,  and  fovered  comjiletely 

^vfith  clean  soft  water.    The  dishes  should  then  be  placed  in  a  room 
when*  the  tenijK'nilure  does  not  fall  behnv  18-20  C.     If  the  room  is 
I       still  warmer,  the  maceration  will  prow-ed  all  the  more  rapidly. 
I      The  water  should  be  changed  on  the  third  day,  and  again  on  the 
tptilli,  to  avoid  disciihHiiti^in. 

It  re^inires  from  a  fortnight  to  two  months  for  complete  macera- 
lioiL  The  bones  of  very  large  animals  maj'  require  even  a  longer 
linip. 

If  iK»ssible,  maceration  should  be  done  in  a  separate  building, 
Ud  during  warm  weather.  If  done  during  cold  weather,  the  tire 
shoold  not  be  allowed  to  g«)  out,  or  adipocert\  a  waxy  substance, 
"ay  form,  which  is  difficult  to  remove.  If  the  maceration  is  done 
in  a  room  or  closet,  there  should  be  a  Pj)ecial  ventilating  flue  i^  196), 
Daring  maceration  tlie  bones  should  be  occasionally  examined. 
^Vlien  the  soft  ports  sciiarate  readily,  the  wator  covering  them 
afaould  be  carefully  {joured  off,  and  a  gentle  stream  of  ftv»\\  Niw.\»^ 
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allowed  to  play  upon  them.  Use  a  nail  or  tooth  brash  to  remove 
the  tiesh,  and  if  it  is  necessary  employ  the  scissors,  forceps,  and  a 
dull  but  smooth-edged  knife  to  clean  some  parts ;  the  nippers  aid 
in  tearing  off  ligaments  and  tendons.  After  all  the  soft  parts  are 
removed,  rinse  the  bones  well  with  clean  water,  and  place  them  on 
white  paper  in  a  dry  room.  Do  not  fail  to  accompany  each  bone 
by  its  proper  label  (§  244  D). 

Ulie  vertebne,  ribs,  etc,  should  be  kept  od  a  Btring^  after  cleaning,  or  when  diy  the/ 
may  be  numbered.  The  skeleton  of  each  animal  shonld  be  kept  in  a  separate  box  and 
properly  labeled. 

§  248.  Liquid  Soap  Frooess. — The  cleaning  is  done  in  this  pro- 
cess by  heating  the  bones  in  a  dilution  of  the  following  mixture : 
Bain  (or  distilled)  water,  2000  cc. ;  strong  ammonia,  150  cc. ;  nitrate 
of  potash  (saltpetre),  12  grams  ;  hard  soap,  76  grams. 

Prepare  the  bones  by  removing  the  skin  and  most  of  the  soft 
parts,  as  directed  for  macerating  (§  247). 

Place  the  bone,  or— if  several  are  to  be  prepared  from  the  same 
animal — those  that  cannot  be  mistaken  for  one  another,  in  a  vessel 
containing  water,  4  parts,  and  liquid  soap,  1  part. 

Prepare  enough  of  this  mixture  to  completely  immerse  the  bones. 
Boil  in  this  forty  minutes;  then  pour  off  the  liquid  and  add  a 
similar  amount  prepared  in  the  same  way.  Boil  again  for  half  an 
hour ;  and  usually  tlie  muscles  may  be  removed  by  the  hands,  a 
smooth  stick,  or  a  scaljwl  handle. 

Aa  it  would  take  too  Iodj;  for  the  bones  to  cool  epontaneooslj  before  working  upon 
them,  they  may  be  placed  directly  in  cold  water. 

After  removing  all  the  muscles  that  come  off  readily,  replace  the 
bones  in  the  dish  and  continue  the  boiling  until  the  soft  parts  may 
be  readily  removed  with  a  nail  brush. 

When  removing  the  soft  parts,  it  is  necessary  to  be  careful  not 
to  lose  small  bones. 

After  all  the  soft  parts  are  removed,  it  is  usually  best  to  boil  the 
bones  for  half  an  hour  in  a  mixture  of  equal  parts  of  the  liquid  soap 
and  water  to  remove  the  last  remnants  of  grease. 

Finally  rinse  the  bones  well  with  clean  water  and  lay  them  upon 
white  paper  to  dry. 

Tliis  is  by  far  the  best  method  of  preparing  bones :  (1)  The 
liquid  soap  saponifies  the  fat  and  aids  in  softening  connective  tissue. 
(2)  Tlie  bones  come  out  white  and  free  from  grease.     (3)  It  requires 
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but  n  Tory  short  time  to  prepare  a  skeleton  or  a  part  of  a  skeleton. 
(•ft  It  is  especially  uda])ted  for  skulls,  as  the  tcvth  uiv  niuoh  less 
liable  to  fall  out,  and  tht.'  gulatinized  dental  periosteum  seires  as  a 
cement.  Ip)  There  is  no  danger  of  blood  poistmmg  iseptiesimia)  if 
ih.  healthy  animals  are  used.  There  is  no  danger  in  anj'  case 
'■after  the  boiieK  have  been  well  boiled. 

f  S4ft.  Bone*  in  not  Ballslkctorllf  clunned  bf  nniB  or  J)frmMe».    TLn  <.-1e«nln£  mt;  be 
niT  aaUMfiusorily  oomplertcid,  lioverer.  by  boiling  in  the  loixtoro  of  liqaid  voap  (g  248). 
Tbo  fliuU  cleoniiig  or  alcobulic  upecimeaa  u  bust  <louu  in  tlio  nme  way. 

1§  350.  Preparation  of  Skulls — A.  By  Macerathn. — Separate 
the  skull,  remove  the  skin,  the  eyes  and  the  tongue.  Then  separate 
the  mandible,  but  let  the  os  hyoides  remain.  Willi  a  tracer  or  a 
pie«'  of  wire,  inserted  through  tlie  Foramen  mat/num  (Pig.  5T), 
treak  np  the  brain,  talving  care,  however,  nut  to  injure  the  project- 
ing bony  (entarium  (Fig.  00).  After  the  brain  is  broken  up  it 
■  shonid  be  washed  out  with  a  syriuge. 
Place  the  skull  and  mandible  in  the  macomting  dish  so  that  the 
teeth  shall  be  nppennost;  then,  if  tlie  water  is  clianged  carefully, 

>the  tei'th  an-  less  apt  to  fall  out  and  be  lost. 
The  eleaniug  aliould  bo  done  as  described  above  (§  247),  except 
thai  greater  care  is  usually  necessary. 
B-  By  the.  Liquid  Soaj}  Process. — Tlie  skull  should  Ix'  pivpa^'d 
aa  described  for  raacoration,  except  that  the  mandible  need  not  be 
separated.     Proceed  as  directed  above  (§248). 
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Skallf  can  be  inncb  toone  quickly  uid  mfcly  ()repart!d  t>T  the  liquid  roap  pmcess  than 
V  tay  other. 

i  251.  Cements  for  Bonea  and  Teeth.— The  pelvis  and  man- 
dible olten  a*]jarate  at  tlioir  rtynijiliyscs  and  the  teeth  may  become 
loose  and  be  in  danger  of  falling  out.  This  latter  is  especially 
liable  to  occur  with  macerated  skulls.  To  unite  bones,  one  should 
ase: — 

A.  Liquid  golatin  (see  Formula,  ^  1446).  Attach  tlie  bones 
finnly  by  a  rubl>er  band  or  sli'ing  while  the  gelatin  is  diying.  The 
method  is  the  same  as  for  gluing  wood. 

Ti*tli  may  be  fastened  in  thrir  sockets  by  the  same  substance, 
only  it  is  unnecessary  U*  bind  tlinm  in  while  the  gelatin  is  drying. 
Tie  skull  should  rest  on  its  dorsal  side,  and  the  mandible  on  its 
rentral  side,  so  that  the  teeth  may  remain  iu  place  during  the 
diying. 
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B.  An  excellent  cement,  for  teeth  especially,  is  the  following : — 
Silicate  of  soda  or  potassa  (liquid  glass)  mixed  to  a  paste  with 
powdered  chalk.    This  hardens  quickly,  therefore  it  must  be  used 
soon  after  it  is  prepared.    Neither  this  nor  the  gelatin  will  resist 
water. 

As  soon  as  a  macerated  skull  is  rinsed,  the  teeth  that  are  loose 
should  be  taken  out  one  at  a  time,  the  socket  partiy  filled  with  one  of 
the  cements  and  the  tooth  replanted.  In  this  way  the  teeth  may  be 
kept  in  their  proper  places,  and  as  the  skull  dries  the  teeth  will  be 
firmly  fixed.  Although  the  teeth  of  skulls  prepared  by  the  liquid 
soap  process  may  be  loose  before  the  skull  is  diy,  the  gelatinized 
dental  periosteum  will  usually  fasten  them  very  firmly  as  the  skull 
dries.  If  any  of  the  teeth  come  out  they  should  be  replanted  as 
directed  above. 

Need  of  Accuracy, — So  far  oa  concerns  the  general  aspect  of  tlte  skall,  the  inciBors 
may  be  interchaaged.  and  missing  teeth  may  be  replaced  by  teeth  from  other  skulls.  It 
1b  to  be  feared  that  such  substitutions  are  sometimes  made  with  skulls  prepared  for  sale. 
Unless  the  changes  are  carefully  specified,  such  skulls  have  no  real  scientific  value  as 
regards  the  teeth. 

When  two  or  more  of  the  teeth  dnip  out  at  the  same  time,  unless  direct  observation  or 
comparison  with  a  fresh  or  alcoholic  Bftccimeo  warrants  absolute  certainty,  it  ia  better  to 
keep  those  teeth  in  a  box  separate  from  the  rest. 

§  252.  Preparation  of  Natural  Skeletons. — By  a  natural 
skeleton  is  meant  one  in  which  the  bones  are  held  together  by  their 
natural  ligaments.  Such  a  skeleton  may  be  prepared  according  to 
either  of  the  processes  described  above.  One  must^  however,  watch 
that  the  ants  may  remove  only  the  muscles,  or  that,  in  the  process 
of  maceration,  only  the  muscles  decay.  In  all  the  processes,  the 
muscles  are  softeni^  or  removed  fii-st  If  the  liquid  soap  process  is 
employed,  proceed  as  follows :  Boil  the  bones  in  the  mixture  as 
directed  (§  248)  until  the  muscles  may  be  removed  without  much 
trouble.  It  will  be  found  necessary,  however,  to  allow  the  boiling 
to  proceed  only  to  the  point  where  the  muscles  will  separate  from 
the  bones  by  using  the  hands,  a  smooth  stick  like  a  scalpel  handle, 
or  a  dull  knife  blade.  The  ligaments  will  be  found  considerably 
swollen  and  somewhat  softened.  The  softened  ectal  surface  maybe 
cautiously  scraped  off;  then  the'  preparation  should  be  soaked  for 
3-6  hours  in  a  saturated  solution  of  arseniate  of  soda  (about  26  per 
cent.),  to  poison  the  ligaments  and  protect  them  from  Dermestes. 
Then  the  part  should  be  arranged  as  nearly  as  possible  in  a  natural 
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nnd  fastened  with  pins  or  Htrinfrs  and  allowed  to  dr}\    Tlie 

fiwollt'u  liganieiita  will  slirink  very  greatly,  so  thiit  what  luiglU  Iiave 

setrnied  a  very  imperfect  preparatiou  when  moiat  will  be  excellent 

when  dry.     When  tlie  apeuimen  is  drj\  rough  projcctiotis  of  liga- 

HlDeiit  may  be  removed  with  a  sharp  kiilfe. 

B  Flexible  Nalural  Skehtons.—U  it  is  desiivd  to  have  the  lig- 
aments flexible,  the  preparation  may  be  soaked  after  it  is  partly 
dry  for  from  16  to  12  hoiii-s  in  either  U'ickerscheimers  fluid  f^  299i, 
or  a  mixture  of  a  saturated  aqueous  solution  of  arseniate  of  soda,  4 
parts,  and  glycerine  1  part 

§  2i53.  Preparation  of  the  Bones  of  Young  Ammals,— The 
liquid  floap  process  it*  to  be  pi-eferi-ed.  Bnt  during  thi' boiling  tlie 
bones  must  be  carefully  watched,  and  the  b(tiling  should  be  carried 
Utile  farther  than  for  making  natural  skeletons.  The  epijiliyses 
most  not  be  allowed  to  st>parate  from  the  diaphyses. 

I      The  skulls  of  new  bom  kittens  may  be  nicely  prepared  in  this 
way,  and  the  sutures  show  with  great  dititinotness. 
I  254.   Disarticulating   Skulls. — Choose   a   young   or   barely 
mature  animal  for  this  prcparution,  since  the  cranial  sntnrcs  are 

■  liable  to  be  obliterated  in  adults. 
Prepare  the  skull  by  th**  liquid  soap  process  (g  248).  Continue 
the  final  boiling  for  Iialf  an  honr  longer  than  for  a  skull  that  is 
not  to  be  disarticulated.  While  still  moist,  the  bones  may  be 
ttpanited  by  steady  tniction.  This  may  be  done  with  the  greatest 
iHK  if  half  grown  animals  are  used, 
ft  Skulls  that  have  become  drj^  may  be  boiled  for  half  an  hour  In 
W  ^  liquid  soap  t^)  soften  the  gelatinized  connective  tissue  binding 
Ihem  together. 

Macerated  young  skulls  may  be  disarticulated  by  carcfidly 
polling  and  prj'ing  the  bones  apart. 

As  nrcllent  plan  li  to  follv  dlHtrticDlate  odd  side  of  a  alcnlJ,  aod  to  leare  the  other 
*U]i  Ibr  boniv  in  titw. 

t>Uartirulation  of  Large  SlidU. — If  a  large  skull  is  prepared 
by  the  liquid  soap  process  it  should  be  thoroughly  softened  by 
waking  in  water  two  or  three  days  or  by  boiling  an  honr.  Then 
fill  UiH  cranial  cavity  with  dry  beans  or  i>eas,  force  a  cork  tightly 
into  the  foramen  magnum  i  Pig.  57)  and  place  the  skull  in  water. 
The  swelling  of  the  peas  will  force  the  bones  apart.    Mavx^TOAkA 
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skulls  should  be  treated  as  just  described,  but  they  need  not  be 
boiled. 

§  265.  Bleaching  Bones. — In  order  that  bones  should  be  white 
and  clean,  it  is  necessary  that  they  be  relieved  of  all  their  grease 
and  blood.  Neither  of  these  ends  is  accomplished  when  the  flesh  is 
removed  by  insects — ants  or  Dermestes.  Both  are  fairly  well  accom- 
plished by  proper  maceration ;  and  both  still  better  by  the  liquid 
soap  process. 

The  old  method,  and  the  one  stiU  largely  employed  in  whitening 
bones,  is  to  place  them  where  they  are  constantly  exposed  to  the 
action  of  the  sun,  rain  and  dew.  Tlie  following  methods  are,  how- 
ever, more  speedy  and  satisfactory : — 

The  blood  is  usually  got  rid  of  in  the  process  of  boiling  or  macer- 
ation. If,  however,  one  wishes  to  prepare  bones  in  the  best  possible 
manner,  the  entire  vascular  system  may  be  washed  out  with  normal 
salt  solution.  To  do  this,  insert  a  canula  into  the  arch  of  the 
aorta  (Fig.  101) ;  open  the  prcecava  (Fig.  101)  just  peripherad  of  the 
heart,  and  then,  with  a  syringe,  inject  salt  solution  into  the  aorta 
until  it  runs  uncolored  from  the  prsecava. 

§  356.  Freeing  Bones  from  Q-rease. — There  are  four  ways  of 
removing  grease  from  bones : — 

A.  By  suspending  them  in  spirits  of  turpentine— Olexxm  terebin- 
thinse  rectificatum— (ordinary  commereial  oil  of  turpentine  will  do), 
for  three  or  four  weeks.  An  indefinite  soaking  in  turpentine  will 
do  no  harm  if  the  bones  are  suspended,  and  more  than  four  weeks 
may  be  necessary  for  large  bones. 

The  turpentine  should  be  very  fluid. 

The  bones  must  be  suspended  so  that  the  thick,  oily  substance 
that  settles  to  the  bottom  of  the  vessel  cannot  touch  them. 

After  the  bones  have  soaked  for  a  sufficient  time  in  the  turpen- 
tine, they  should  be  exposed  to  sunlight  but  not  to  rain. 

B.  Suspension  in  benzine  (common  commercial  benane  will  do 
very  well).    The  bones  should  be  treated  as  directed  for  turpentine. 

C.  Soaking  the  bones  in  sulphuric  ether.  The  bones  need  not 
be  suspended,  simply  placing  them  in  the  vessel  with  the  ether  will 
be  sufficient.  The  ether  dissolves  the  grease  very  quickly,  so  that 
small  bones  like  those  of  the  cat  are  entirely  freed  from  grease  in  a 
fortnight  or  even  a  less  time.  The  bones  should  be  exposed  to  light 
as  directed  above. 
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Ill 


Ether  te  expensive,  but  the  use  of  it  for  removing'  groafie  from  Imnea  dow  not  injure 
U  foriuiirtttiit-iiziiv^  nniniAls. 

As  lurp'-ntinc,  Ifonzine,  and  eilier  ftrt>  roiy  volatile,  thcj  muet  hi-  kept  Id  t1j*]it  TeDs<-lH. 
The  proMTving  jftra  (Hg.  'A'i)  amrwor  very  well  lor  tlie  bones  aikd  thbrr  of  i[iQ*o  afr«rit«. 

Eitht-r  of  the  thieo  prpwding  mc-lhodB  may  be  pmployoil  for  renioviiig  gniwe  from 
lutund  skeleions.  Tbu  followioK  iiK-tbwl  Ih  kImj  giKMl  fur  that  {lurpuM:,  but  nut  quito  au 
mh,  H  thcfo  Is  tomo  daagtT  of  lonaening  the  ligmrinntv. 


D.  Soaking  the  bones  in  Uqvid  soap.  Place  tlie  bones  in  a  disU 
m<l  soap  (§  248)  and  let  tlietn  n^niain  for  tlm^o  or  four  day.s  in 

;e  cases  longer,  then  wash  them  very  thoroaghlj*  with  clexin 
water.  Dry  them  and  expose  them  to  the  sun  (§  266).  It  is  not 
n^^ually  necessary  to  treat  bones  that  have  been  prepared  by  tliu 
lifjaid  soap  process,  but  bones  that  have  been  ma'ceniletl  or  pre- 
pared by  insects  may  be  relieved  of  their  grease  in  this  way.  It 
may  be  desirable  to  mix  the  Hqnid  soap  with  an  eqiial  amount  of 
water  and  boil  for  half  an  houi-  or  more. 


QENEBAL  BEFERENCE8  TO  THE  PREPARATION  OF  BONEa 

Baker,  E.  A,  Appendix. 

HhjUIi,  a,  Api>ei)dix. 

Strans-Dui-ckheim,  B,  I,  385. 

Brown,  A,  94. 

Witt,  A,  Appendix. 

Treasury  of  Natural  History,  A,  790. 


THE   PRESERVATION  OP  SOFT  PARTa 

%  257-  Practically,  a  bone  once  properly  cleaned  is  imperisha- 
ble, ftiul  iiotKls  only  to  be  protected  from  dust  or  injury.  But  all 
till'  soft  parts  of  tlie  body  are  more  or  less  prone  to  decompose  at 
comiuoii  temperatures  and  under  onlinary  conditions ;  even  when 
tieatrtl  with  preservatives,  they  are  liable  to  deteriorate  nnless  con- 
stantly cared  for. 

Ihay  ijpents  tiavc  been  employed  for  the  delay  or  prerentlon  of  decomposition,  uid 
fcf  Ute  permaoeDl  prvp^mtion  of  sofl  pnrt«.  Pi.TS'innl  <>):iM^rtenre  enahU-a  tu  to  s]>c«k  own- 
IdffOlly  nf  only  threr — tol'i.  arseni'itf  "f  Kiiin.  onil  tiir-ifiiii. 

A  f^w  irih(>r  np>nt9 — britif,  tntthyi  aUahiA,  eJilor<il  ftnd  Wicktrthtimer'a  H^uid — will  be 
biMy  Benlinaoil. 

%  258.   Tofd— DctomiKwllior)  In  prcvcntix]  by  n  ttqnpemture  of  0  C.  (83  F.>,  and  li 

I  i*r  iw«»  rriBniwi  at  teinixrulowTi  belwiH-n  0  bim!  10. 
Cold  quy  be  employed  mioaa  for  frouzing  ajtedmcoB  ao  as  to  keep  indeJiiutelj  ;  tocm 
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ofteo,  decompoeition  is  eimt-lr  retarded  br  it,  wliilo  the  specimen  is  tempoiarOy  protected 
by  arscniate  of  soda  or  permanently  preserred  by  means  of  alcohol. 

Frozen  sections  and  dissections  will  be  discussed  later  in  tbis  chapter. 

§  2o9.  Amtniate  of  Hoda — Sodium  Arteniaa.—k  saturated  solotion  of  this  poisonous 
salt  may  be  used  for  the  iujectioo  of  specimens  which  are  to  be  dissected  fresh,  or  for  the 
poisoning  of  inflated  preparations. 

Watt-r  dissolves  about  one  fourth  of  its  weight  of  arseniate  ;  hence  the  saturated  aola- 
tion  is  20-25  per  cent.  It  should  not  be  allowed  to  temain  upon  the  dissector'B  skin 
longer  than  necessary. 

Here  and  elsewhere,  when  a  solntion  or  mixture  is  mentioned,  the  menstraum  is  maUr 
unless  the  contrary  is  slated. 

ALCOHOL. 

§  260.  Alcohol  is  almost  essential  in  practical  anatomy;  its 
qualities  are  active,  and  its  management  requires  constant  care. 

General  Description. — The  alcohol  commonly  employed  for 
Natural  History  purposes  is,  strictly  speaking,  ethylic  alcohol^  and 
a  member  of  a  group  including  several  others,  the  amyliCy  hutylic, 
propylic,  methylic,  etc.  Tlxe  last  named  variety  will  be  mentioned 
again  in  §  298. 

Ethyl  alcohol  is  colorless,  volatile,  and  inflammable ;  it  has  a 
vinous  odor  and  pungent  taste ;  it  coa^ilates  albuminous  sub- 
stances and  extracts  more  or  less  water  from  oi^nisms  immersed 
in  it.    Its  composition  is  C2H5O.     Its  specific  gravity  is  796. 

AhacHiiU  Alcohol. — The  foregoing  statements  as  to  composition  and  spedfic  grmvlty 
really  apply  only  to  pure  or  absolute  alcohol,  that  is,  alcohol  which  has  been  freed  from 
water  and  all  impurities.  Tbis,  however,  is  quite  expensive  (about  $8.00  per  gal.),  and  is 
required  only  for  some  histological  purposes. 

Ordinary  or  Comnutrcinl  Alcohol  contains  from  5-00  per  cent,  of  water.  Most  of  these 
mixtures  are  commonly  called  alc>hola,  but  some  of  the  grades  have  also  special  namea,  as 
indicated  upon  the  following  Table  : — 

§  201.  Table  of  Specific  QRAvrriEs  of  different  PEBCENTAOKa  op  Alcohols 

AT  15S°C.,60'  F. 


100,  .700.  Absolute  alcohol. 
95,  .8119.  [Commercial  alcohol.] 
9.?,  .817.  Alcohol  fonius,  U.  S. 
8fl,  .825,  Lightest  spirit  obtained  by  ordi- 
nary distillation. 
86,  .835,  Alcohol,  U.  S ,  spiritns  rectiGca- 
tus,  rectified  spirit. 
United  States  Dispensatory,  13tb  edition,  1880.    See  also  Watts,  A,  and  Baley,  A. 


S^,  .838,  Spiritus  rectificatue,  Br. 

75.  .860. 

GO,  .8fl6. 

50,  .fll7,  [Strong  liquors,  whisky,  etc] 

p,  .920,  Spiritus  tcnuior,  proof  spirit.  Br. 

39.  .041,  Alcohol  ditutam,  U.  S. 


Alcohol  as  received  from  the  warehouse  usually  contains  about  05  per  cent,  of  abaolnte 
alcohol ;  btit  that  which  has  been  kept  for  Home  time,  especially  if  frequently  exposed  to 
the  air,  is  apt  to  range  from  90-94  per  cent.,  on  account  of  evaporation  and  the  absorption 
of  water  from  the  air. 


ALCOBOk 


U3 


^l^aiiff  liquora — brandr,  gin,  rum,  and  whisky — ormtain  from  45-55  por  cent,  of 
"    *  ul.     A  mUturt!  coDtaioiug  Ices  itian  2U  pvi  n>uL  1b  nut  dircwtljr  u^iful  ia 


The  Leading  Characteristics  of  Alcohol.— Ethyl  alcohol 
has  twelw  j)roiuiueut  chariicteristics,  of  which  one  hall'  are  desirable 
aiul  thv  othor  half  uiulesirablH  fnnn  the  zouloj^iwil  point  of  view  : — 
Wk    It  is  siTfhpU,  iUeanlf/,  colorlexs^  tmH  fragrant^  generally  obtain- 
Hpft^,  and — as  a  prcstTvative — absolutebj  e^cieuL 
™     On  the  other  hand,  it  is  costly^  tohUUey  InJJaranuihle,  and  ofecoZ- 
orafU^  quick  to  absorb  water  from  the  air,  and— under  certain  con- 
itions — corrojfire  qf  some  metals. 

§  263.  Alcuiiol  should  be  u^hI  with  discretion,  always  closely 
jverwl,  8*wuivd  from  lirt*,  and  kept  in  vessels  of  glass,  hard  wood, 
jpper,  rinc,  or  galvania^-d  iron. 

Ciut  "f  Akohf)l. — This,  uf  course,  U  to  extrlnelc  featnrc,  and  varii-s  much 
pons  of  Uio  worlH.     In  mc«t  ctviLiBeO  oouotiiefl,  ■□  the  Bctual  cost  uf  its  prf>- 
^Ddtva  U  Milled  n  beftvy  govemmrat  tax,  nnd  the  ivUul  pri(.v  in  tho  United  Blatts  ia  about 
ItOO  |WT  gallon,  or  50-7.'i  corns  per  liter. 

TUi  bi|:b  price  of  thr  liquid  liustaduptod  for  ilin  prf>flRrvalion  of  B)>aciinflns  liasdiroctl^ 
*si\  •Pri')ii#lj'  n-tanktl  all  aiuiUimica)  and  zoolojiiak]  prnffTuaa     At  Tarinuff  timw  bt'tn-een 
V^'t  an  I  187U,  at  i\iv  tv\uv*\.  of  the  lain  Prof.  Louifl  Agtumz  and  oUierti,  with  ihe  cu.opt>m> 
•f  ilif  H'-n.  S.  Uoop«r  ouU  otbtnt,  ConifniM  wiwly  made  prorlsiona  (IT.  H.  lU.*rtscd 
§  ItS'JT),  b;  which,  under  vt.'rir  fUriDKent  onnditioott  and  with  beav)-  |>ccunlBry  Uo- 
biCti«(  in  nafls  of  thp  »light<:-5t  mi!>appli<:atiun,  uiusciimH  and  "tlKT  cdtimiiDnal  institutions 

»*naj  wilbdraw  alcohol  from  bonili'd  warL-hniiMv  wtthfitil  |«yuit:iit  of  tux,  for  th^^  imdc  and 
'iriniTT!  porpOBon  of  use  in  tho  clioiiiicnl  lolioruUiry,  rr  fur  Iho  pn-M*rv»tltin  of  Xnliiral 
UiMurjr  «p«(iiaanfl  bflonffiug  to  ttiich  ittAtllutinnfi.'*  Tho  otait  uf  alcohul  ito  oliUilnod  is 
atoM  nw*  t^xth  of  Die  retail  priiv.  Sac  Appt^lx. 
Tb«  UMtntrtiona  for  au  nbtalninK  alcohol  for  K'i<mlilir  piiritnKOd  an>  prinlt-i  in  No.  7, 
tMMTef  lb*  U.  9.  lU'TcaaL'  Di.-|)iirtinf»t,  p.  -i;!,  wbldi  may  Ix-  Jiad  fmtn  ilio  t'->llectorB. 

i8oB»  BO  Tarialion  from  tho  prewribe  I  fornix  is  permitiol,  f^n-ht  care  must  hi  taken  ia 
■aUnf  <mt  thr  sppliottinnand  bond  ;  lh»Be  who  olitain  alcohol  ananally  will  saveironble 
•Bd  nawthae*  aerious  d4.*Uy  by  bavin);  the  foniis  prinicJ. 
1  Afttr  maklDg  out  the  fonn  of  thi>  itpplirHtinn  nnd  bund,  and  icacrliDg  the  names  of  tho 

tn Krclira,  auoie  pniprietor  of  ii  tHinih>il  warelmuiw  should  lx<  Mkud  tu  M:t  aaldu  the  num- 
hf  df  btrrvla  (40-45  gala,  each)  of  alcohol  di.'«irt-<],  »nd  t'j  8<>nd  a  mrmorendiini  of  tho 
ttutaand  oUier  iti>n)s  reqalrHl  in  thu  jiaivr^  If  tltv  forms  am  printrtl,  a  copy  of  tlie 
■Iflleuirta  form  may  bo  st'ot,  mo  that  the  \iirioufl  uumbora  may  he  fi1h>d  in.  togvthftr  vrith 
Ikf  muDhtt  at  the  collection  district  In  irliich  tlie  vanJioufio  ia  locativl.  ThU  copy  should 
ka  nrtaiaed  tot  icferv&ce  In  makinp'Th{>  aj»uranre  nftcrvard  rL-<)uiri'^. 

Tba  [«peni  should  ihvn  be  pn>mpily  filled  ont,  care  hcinf;  takrn  that  tho  riirnalurrs  of 
iSe  RBTtkc  onhtddo  is  to  initials  and  abbn-viMinnn  with  thi*  ram«i  as  pntcr*^!  \-n  the  l»ody 
tflbclwod.  The  paponi  are  to  1>p  transmiilwl  Ui  th«  CoramlssionPT  of  Intpmal  Kovenoe 
tSsoauh  the  Collrctor  of  tho  dislrirl  In  which  th<*  iniititution  U  located.  If  iho  papc'is 
1nt«  hrrti  properly  made  out,  tho  permit  may  lie  received  within  ten  days. 

Xo  form  Is  pre«cribi-d  for  the  assuniaee  of  the  Revenue  Dvparttueu^  Iba.^  Wc  iCU9:)\\o\ 
6 


h. 
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has  beeD  ur.'J  for  ih.v  [vregcribed  parpoies  within  thespe^ifiod  time.  It  la  ueonsfcr;  lu 
make  oath  Ix  luru  \\iv.  pro[KT  officer  to  ttiia  eff^r,  ^viug  the  maj-ka  of  the  alcohol  Miid  i]]e 
date  uf  the  H<ri^':jiiiil  ii|Fplic^ition.  TLia  uSiduvit  is  to  tie  truuauutted  to  th«  CowtiLkBionpr 
of  Internal  Lii-vi-iiui'  tlirough  iheC-oUucfir  y(  tUe  iJisirJut  in  which  thelDstltutioii  is  locaied. 
tiince  it  ie  ikm  iiivvayB  i.4i£j  to  oscerUiu  thi;  It>CHtioa  of  W4ijeihoafieB,  it  maj  bp  prupiLT  to 
mention  thiLi  ilIl'uLuI  axiVj  bt' oblaiiiixL  promptly  uuilcr  the  fore^logi-caiJitioDurrDU)  UcaBra. 
Ueo.  &.  Th(>a.  t'urtliLti^,  of  BullaJu,  ixi  tbe  ^tli  culk^ctioD  district  of  the  Btate  of  New  Vort. 

§  265,    Injtftmiriai'ilitff,  —  At  onliawj"  tpmperataroa — 1&-30'  C.^n  iniiture  of  alcahi^l 

and  water  Ci^tiiniii'mg  -iO  pt-r  "'"*    ■"■  '™"'  "'  "'-Mjlute  alI^ohol   tHimiOl    ho    tijfiited,    nnJ 

promptly  eniiifriiiahe^i  n  life'ht  il;  S5  i>er  cent,  ignin-fl  with  difflcnlty, 

and  the  flaidi^  is  tstiofruifiUtx  n^nt.  of  air;  40  anil  -35  jK-r  i*iit.  {halite 

more  readily,  Imt  li«rn  punily  i3  per  cent,  dots  aot  hura  fiurcnly.  and 

the  flame  ia  K-J^Wy  titirijrulBlM  ited  with  alcohol  arc  moJX'  cmuhiisliW" 
in  proportiou  tti  thestrenglli  i 

Other  III  If •!  mm  able  Siilistaf  lie  and  Inflatmiuhle  &r&  ihe  ether,  beb* 

zinc  and  epirks  uf  tuTft-'Utinei  itomical  worlt. 

§  266.   J*r<t'iiiiV"iK  ttffni'ntt  j'  rine.  ether,  and  s|iirita  of  ttirpentine  hi 

bulk  BhuuM  liti  ^Inti'il  in  a  fm  un  mioM  huildiD^f  ai>urt  ffum  yaliuLble 

coll<-ctioiis  iino]  npparuius.     In  ahotild  be  not  moTt>  tlian  20  liters  at  98 

per  cent.  aJcohid^  and  i>f  the  ^,jjud  \>ajy  .?Dough  for  ctitrent  iiBW.    All  of  them 

ehouhl  be  kt'pl  in  {jIji:*?!  or  copp'-r  v<flHrlrt.  w-^ll  stoppcreil  itrnl  at  a  ^nh;  distimri'  fri.nu  «]! 
lijrhta  and  healing  apparatus.  They  shouhi  never  l>e  opened  within  one  meter  of  a  light, 
and  if  there  is  a  current  of  air  toward  the  light,  the  dlBtauce  should  be  at  least  doubled. 

When  n-raovcd  from  alcohol  for  examination  or  dissection,  specimens  elmuld  be  washed 
off  with  water,  and  kept  wet  with  the  IT  per  cent,  plyrerin  soluiion,  ob  directed  elsewhere. 
Tliia  precaution  is  the  more  t^nsentiul  when  anatomical  work  is  (ione  by  arti6cial  light. 

Cotton  and  cloths  which  have  been  saturated  with  alcohol  or  other  inflammable  liquids 
should  be  dried  on  trays  in  the  sun  or  vrind  rather  than  near  a  fire.  Common  cotton 
should  \k  thmwn  away  after  use  in  alcohol,  but  absorbent  cotton  may  be  saved  if  thOT- 
oughly  dried. 

Safety  matches  are  to  be  jireferred.  Ail  matches  should  be  kept  in  metal  or  glass 
boxes.  After  using,  matclies  should  be  put  into  a  glass  or  metal  receptacle,  and  never 
thrown  on  the  floor. 

Smoking  in  a  laboratory  whore  alcohol  is  used  should  he  absolutely  forbidden. 

§  207.  Determination  of  the  Percentage  of  Alcohol  in  an 
Alcoholic  Liquid. — This  may  be  done  by  means  of  either  a  Speci- 
lic  Gravity  Hydrometer  or  an  Alcoometer  (alcoholometer).  For 
zoological  pnrj)Oses  the  latter  instrument  is  more  convenient  and 
sufficiently  exact. 

§  208.  Alconmeier  (alcoliolometeri. — This  is  a  form  of  hydrome- 
ter  or  areometer  especially  adajited  to  detei'mining  the  volume  or 
weight  percentage  of  alcohol  in  a  mixture  of  alcohol  and  water. 

It  is  a  gi'fiduated  tube,  loaded  so  as  to  i-est  vertically  in  any 
liquid  capable  of  floating  it.  The  alcoometer  of  Tralles  is  com- 
monly employed  in  this  country  ;  it  indicates  the  volume  ]>er  cent. 

In  pure  water  the  instrument  sinks  only  to  zerOy  the  lower  end 


ale.    In  absolute  alcohol  it  sinks  to  lOt 
of  tUe  two  liquids  permit  it  to  tiiiik  lo  various  depths,  and 
number  corr^ponding  wth  the  surface  of  the  liquid  indicates 
the  percentage  of  alcohol  by  volume. 

A.  Atcwhnt  tliot  has  Iwc-n  iukhI  for  the-  prfocrmtioti  of  spcdmcna  xunnll/  holils  in  aniu. 
or  fluapctwloo  subMancvs  of  grvau-r  sjifcifie  Kravitj*  Lluui  atcohol  or  fvca  nnii-r.    TLrir 

m  tliA  speciflr  gravity  of  ttio  li'iuiil,  am)  r4ius<«  Tlie  ppr  c«nt.  of  ulrolinl  lo 
r  Imb  ihut  it  tvftU;  ia.    Old  alcohol  tdmuld  Umri->furu  ht  eUartd  (^  204).  If  uKem&iy. 
'on*  tMling  vritti  the  alooOroetcr ;  but  flUntioD  wUI  not,  of  oourae,  remore  materlolit 
h  w  Lo  real  kJhUod. 

B.  A*  stated  bv  liQathcr(§  A.  697).  tbo  Britlsti  liv(ln>mi.-tvr  U  tsn  amngcd  (bal^  tbo 
ids  with  proo/tpirit,  alxiul  40  p'-r  cnit     Tli»  otlifr  grades  an'  dcfigimttHl  its 

d<^|T<'ea  nhove  or  l*low  ]»n<rif,  nml  twr>  ilegrw^  wjunl   but  odl*  jht  oi-iit.      For 
ipk.oar  05  per  cent,  alculiol  froold  W  ffi  alxivo  proof,  whilu  30  bvloM*  iiixiuf  would 
tho  pTBKiice  of  39  per  wnt.  of  abitolutv  alciilml. 

$  209.  Hydromeier  Jar.— This  is  a  tall  and  narrow  glass  jar, 
ounte^l  on  a  r(H)t.  The  alcohol  to  b«  test*xl  is  poured  into  it,  ajid 
e  scale  may  be  read  tlu-ough  the  glass. 


r 


» 


Aayg^aaa  jar  of  safllcJftnt  h<^ght  ((?.;.  tho  fix  10  in.  jar  of  ^'hitnll,  Tatam  &  To,  A^ 
will  answer  in  iwii^t  the  alcoflmftcr,  bm  tbe  narrowncw  of  the  prtiixr  hytlromon-r  jar 
liqtiiM  a  Ion  qoaotitj  of  tbo  liquid,  oiui  ihe  scalu  is  roud  more  easily.  A  cylindrlni 
pid—te  OB  a  totA,  and  holdicj;  abi^ut  SUO  cc.,  mako^  an  cacelleot  hydronif^tcr  jar,  but  ia 
Bum  eipenatva  Finally,  a  cbfsp  oue  may  be  miidi*  by  cMtrttin^c  tmi'  liiiI  nf  a  tall  lamp 
Aiutaify  or  piece  af  lorg^'  glff^t  tubing,  aud  Gxjup  it  iuto  n  Iiiilc  iu  a  wihkIi-h  disk. 

Takae  ran*  in  Rorc  to  \m  tdisiTX't'vl  in  iiilrn<)iu.'itif;  ibn  aleoOmeter.  a  piece  of  aofl  0]>oagft 
tr  ■»)•  oott<^tn  Nlioiitd  l>^pQ»biil  to  the  ixitioni  rtf  tbojiir. 

§  270.  Chaiiging  the  Percentage  of  AbBolute  Alcohol  in  a 
lUxture. — This  may  be  done  by  mixing  two  grades  of  alcohol,  or 
l>y  aihliug  water  to  one  of  them.  The  dne  proportions  may  bo 
liWTtaiiietl  eitlier  by  exi>erimeut  or  by  the  arithmetical  method 
known  as  aUlfjation  aU&runt^.. 

i  271.  Jiide  of  AUif/ation  Alternate, — Find  the  difference  be- 
twwn  the  required  per  cent,  and  the  per  cent,  of  each  of  the  liquids 
to  bo  combined.  Write  the  reciprocal  of  each  of  these  different 
namb**r»,  and  rt^duce  the  fractions  t<i  a  common  denomiimtor.  TIih 
niifiii'mtors  will  then  represent  the  proportionate  rolnmes  of  the 
two  liquids. 

MatrnpUt. — Water  and  B5  per  Mot.  nicoho]  are  to  be  m  combined  that  the  per  cent,  of 
th»n]xiun>  wilt  b«"  tW  ;  93  —  50  =  45  ;  50  — 00(ihf»  \vater)  zz  90.  Tbo  nvriprocataof  tho 
two  aumbvra  an*  ^^  and  ^[, ;  reduced  to  a  oommoD  dmomlnator,  tb(.-tie  fraetiitus  bvmmo 
tJiaad  ^,  rB8i«Tli?i?ly;  bynccO  vjltmn-s  of  watoraro  to  be  addvd  lo  10  vnluiawmf  alou- 
kiL    On  lbt>  olcodmetifr  thn  pvr  ci^nl.  oi'  th)*  mixture  will  bo  indiaitcd  aa  ii1v>ut  rA. 

AfBia.  turn  grad««  of  aleoho],  re^tectinsiy  75  arkd  SO  per  ceot.,  ore  lo  be  omVAutA  to 
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th&t  the  per  cent,  of  the  mixtare  ahall  beGO;  50  —  30=20;  75  —  50  =  36.  The  Kdpio- 
cals  are  ^  aad  -^g ;  redaced  to  a  common  denominator,  these  firactioDfl  beoome  j^  and 
i^j[ ,  oouseqaeDtly  5  volomea  of  30  per  cent,  alcohol  are  to  be  added  to  4  volames  of  75 
per  cent,  in  order  that  the  per  cent,  of  the  mixtare  may  be  50.  Upon  the  alooOmeter  the 
per  cent,  is  abont  52. 

Owing  to  the  ana^nal  specific  gravities  of  alcohol  and  water,  and  the  contraction  which 
occniB  when  they  are  mixed,  the  resnlts  obtained  by  this  method  are  only  approximate,  aa 
indicated  by  the  alcoOmeter.     They  are,  however,  sufficiently  cloee  for  most  pnrpoeea. 

When  Itqoids  of  different  specific  gravities  are  mixed,  they  ahonld  be  thoroughly 
shaken  together  before  testing  with  the  alcoOmeter. 

§  272.  Determining  the  Jiaiio  by  Eceperiment — When  a  giren 
volume  of  alcohol  1b  to  be  made  either  stronger  or  weaker,  the  end 
may  be  reached  experimentally  in  either  of  two  ways:  The  entire 
volume  of  the  alcohol  to  be  changed  may  be  placed  in  a  jar,  and 
the  modifying  liquid —whether  water  or  weaker  or  stronger  alcohol — 
may  then  be  introduced  gradually  until  the  desired  per  cent,  is 
attained ;  or  a  given  volume  of  the  alcohol  to  be  changed  may  be 
placed  in  the  hydrometer  jar,  and  given  volumes  of  the  other  liquid 
induced.  Having  ascertained  the  ratios,  larger  volumes  may  be 
mixed  accordingly. 

In  both  these  cases,  the  two  liquids  must  be  tlioroughly  shaJcen 
or  stirred  together  before  testing. 

§  273.  Reduction  of  95  per  cent.  Alcohol  by  the  Addition  qf 
Tra^<°r.— Since  tliis  is  the  change  most  frequently  made,  we  have 
ascertained  by  the  alcoOmeter  the  results  of  the  mixture  of  water 
and  alcohol  in  various  simple  ratios.  These  ratios  are  given  in  the 
following  Table : — 


VOLUMES.                 1 

VOLUMES. 

REQUIRED  PER- 

REQTTraEDPKR- 
CENTAOE. 

CEN'TAOE. 

Alcohol, 

Water. 

Alcohol. 

Water. 

84 

6 

55 

1 
1.1             1            1 

83 

5 

48 

1                           1 

78 

4 

45 

1.S6 

75 

8 

43 

\ 

1.S 

67 

2 

85 

2 

63 

1.5 

80 

1                      8 

60 

1.25 

22 

1            i        4 

59 

1.2 

1 

§  274.  Wcder  to  be  Mveed  with  Alcohol. — If  the  mixture  is  for  the  hardening  or  stonge 
of  specimens,  any  clean  water  will  answer.  Bnt  if  for  the  exhibition  of  finished  prepara- 
tions, the  water  should  be  either  distilled,  or  rain  water  filtered ;  otherwise  the  mixtare  h 
liable  to  be  clouded. 
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%  275.  The  Ik>ozioinics  of  Alcohol. — In  the  economical  employ- 

meiii  of  alcohol,  tbiir  matk'i'a  are  to  be  considered :  (1^  The  use  of 

different  grades  for  appropriate  pur])oses ;  (2)  The  prevention  of 

eraporatiun ;  <3)  The  avoidance  of  leakage ;  (4)  The  improvement 

j»f  "old"  ^deteriorated)  alcohol. 

*  g  976.  TV  Uu  cf  AppropriaU  Orade*. — UpuD  xoolo^cul  epi-dmi'DS  alcubol  is  em- 
^jlajMl  for  liiive  cUsUiitii  purpuMn :  prepanUifn  ;  aUfrage  ;  crhibition.  Didercni  di-fcreM 
Bidmrmm  uhI  strenf^b  are  dvlmJchI  lor  tiivse  diOtTvui  pur(iocK-»,  and  iliu  lUiCclv  uf  upvd- 
nm^  MOnQBi^.  and  thu>  appcaiKDCv  o/  0'llt«tionii  ili'|)eiid  uiKiu  t\w  mvc  uf  each  Knido  fur 
ia^iproprUu  |)urpi>e«.  Far  cxntuplL',  tLc  cumuivrciul  yii'i  porcvnt.)  ulcohal  bjast  tiirung 
mmgfa  tor  loaie  parpo«es,  much  too  strung  fur  otUcre,  nod  titx'dlcssly  clear  and  ifuro  for 

Tbe  followio);  remarks  afiply  In  all  verbthrates,  and  the  more  gcnc^ml  oneo  tn  oioirt 
tmrtobrMot  also.  Amoog  the  invertcbnilea  tlio  JRllv-fisbes  and  some  other  soft  fnrms 
auKft  b*  f^tiBfactorily  pKs<>rved  by  tUBaiui  <•(  Blcxihul,  uad  mu6t  uf  the  nwt  sUuuld  bo 
tmlod  like  tbc  bruns  aad  embryos  uf  VL-rttfbnil(». 

g  277.  Strrjng  alcohol  coagrulutes  the  tissues  bo  as  to  form  a  firm 
layer,  through  which  it  afterward  passes  with  difficulty. 
With  u  small  specimen,  the  only  objection  may  be  the  comigalion 
aad  distortion  of  the  specimen.  But  with  a  large  and  fleshy  one, 
tlieoutaide  may  haixlen  while  tlie  interior  is  actually  decomposing. 

There  is  no  difficultj'  in  presening  the  skeletal  niuscli's  and 
the  limbs  but  the  brain  and  alxlominal  viscrra,  esjiecially  the  liver, 
Me  not  only  luoi-e  pmne  to  <ieconiiiosition  than  the  muscleK,  but 
ly  exclndKl  by  them  from  the  alcohol.  Unless,  therefore, 
'  nuutsiirea  are  taken  prior  to  iinmerftion  {i  280).  some  of  the 
Tfacem  will  surely  fail  to  be  preserved.  These  measui'ea  will  vary 
mohliiig  to  the  size  of  the  sjiecimen  and  the  use  t<»  lx_'  made  of 
it,  uut  under  some  circumstances,  the  opportunity  for  using  the 
rnqaired  instruments. 

I  278.  Tlie  four  accessory  mens^iires  are  named  In  the  onler  of 
their  simplicity  :  (li  Freely  oj^ening  the  abdomen:  (2)  Injecting 
ftloohol  into  the  thorax  and  abdomen;  (3)  Injection  of  alcohol  into 
the  large  hollow  viscera ;  (4)  Injection  of  alcohol  into  the  arteries. 

i  27D.  As  a  preliminary  to  any  of  them,  the  animal  should  be 
bl*^  if  practicable,  wliile  under  the  intluonee  of  an  anwsthetic.  As 
arton  as  the  cat  is  quite  asle*^p,  the  femoral  vessels  may  be  exposed 
w  directed  for  coarse  injections  (Fig.  39  ►.  and  the  V.  femornlis 
divided.  When  the  venous  flow  eilackens,  the  artery  may  be  opened. 
in  this  way  most  of  the  blood  in  the  laiger  vessels  is  removed,  and 
prwerration  is  facilitated. 
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§  280.  (1)  Freely  Opening  the  jl&<fom*w.— This  is  sometimes,  as 
when  collecting  in  the  field,  the  only  practicable  method.  The  ab- 
domen is  opened  by  a  longitudinal  incision  a  little  dextrad  of  the 
meson,  never — as  commonly  directed — on  the  meson  itself.  A  sec- 
ond incision  is  to  be  made  at  a  right  angle  with  the  first,  extending 
to  the  dextral  margin  of  the  abdominal  cavity ;  these  two  incisions 
are  shown  in  Fig.  76,  but  the  transverse  one  should  not  cross  the 
meson. 

The  specimen  is  to  be  placed  in  53-67  per  cent,  alcohol,  the  hand 
introduced,  and  the  viscera  lifted  and  moved  slightly,  so  as  to  per- 
mit the  penetration  of  the  liquid  to  all  parts ;  cotton  may  be  inter- 
posed. The  liver  especially  should  be  displaced,  and — unless  its 
preservation  is  especially  desirable — most  of  it  should  be  removed, 
the  choleoyst  (gall  bladder)  being  left. 

§  281.  This  method  is  much  more  efficacious  if  combined  with 
the  tliird,  as  follows : — 

Tlie  rectum  is  compressed  so  as  to  expel  its  contents  per  annnh, 
and  the  small  intestine  treated  in  like  manner,  if  its  contents  seem 
to  be  considerable.  The  stomach  is  manipulated  aud  compressed 
so  as  to  expel  its  contents  through  the  mouth.  A  slit  about  1  cm. 
long  is  then  made  in  the  free  surface  of  the  duodenum  near  the 
stomach,  and  alcohol  injected,  first  through  the  pylorus  into  the 
stomach,  and  then  into  the  small  intestine,  so  as  to  fill  both  it  and 
the  lai^e.  The  escape  of  the  alcohol  from  the  anus  may  be  pre- 
vented by  a  plug  of  cotton.  For  all  injections  of  alcohol,  a  rub- 
ber bulb  syringe  is  more  convenient  than  one  with  a  piston.  After 
injecting,  it  should  be  thoroughly  rinsed  out  with  water. 

Tlie  lungs  may  be  filled  witli  alcohol  by  passing  a  curved  canula 
attached  to  a  rubber  tube  from  the  mouth  through  the  glottis,  or 
by  opening  the  trachea. 

^  282.  (2)  Injection  of  52-67  per  cent.  Alcohol  into  the  Thorax 
and  xibdomen. — ^This  is  less  efficacious  than  the  other  metbocUi,  but 
may  be  adopted  when  it  is  desirable  to  mutilate  a  specimen  as 
little  as  possible,  as  in  making  a  permanent  preparation  of  an  entire 
animal. 

Tlie  incisions  for  the  introduction  of  the  canula  should  be  made 
obliquely,  so  as  to  leave  a  valvular  orifice  which  is  less  apt  to  per^ 
mit  the  escape  of  the  injected  liquid.  Both  sides  of  the  thorax 
should  be  injected.  Of  course  this  method  is  more  effioacioos  if 
combined  witii  the  third. 


rxJKCTToy  or  alcohol  isto  tj/h  astsriss.  lift 

9tW.  ^3)  Tnjeclltm.  of  5^-67  i>er  cent.  Alcohol  I'jtto  the  Stwnach,, 
niesline-,  and  Lungs,— M  the  left  hypochondriuTu  is  proiiiiiit^iit,  or 
if  it  is  known  ttiat  there  is  niucli  Uyo^  in  tiie  stomach,  the  eutii'e 
ahrlonieu  should  be  compressed,  so  as,  if  possiljle,  to  exjx'l  the  con- 
inb-  tlirough  the  mouth.  Pressure  of  Uie  abdomen  just  cephalad 
the  pubes  will  probably  expel  part  of  the  contents  of  the  large 
itestine,  and  most  of  tiie  rest  may  be  waslied  out  witli  watt^r  Intro- 
ired  from  a  syriajri*  or  from  a  faucet,  Alcolioi  sliould  then  be 
ujpcted  into  the  abdomen,  as  directed  in  §  282,  or  the  cavity  may 
opened,  us  directed  in  g  28<).  In  the  latter  case,  both  the  stomach 
small  intestine  may  be  tilled  from  the  duodenum.  In  the 
>r,  alcohol  may  be  injected  into  the  large  intestine  tlirough  the 
inus,  and  into  Uxe  stomach  from  tiie  mouth.  The  anns  should  be 
»hI  with  cotton  to  retain  the  alcohol ;  if  the  stomach  is  filU^d 
iuod**rately,  the  alcohol  will  probably  be  retained  by  it>.  The 
langi»  may  be  tilled  in  either  of  the  two  ways  mentioned  in  §  281. 

Of  course,  neither  of  tlie  three  measures  above  described  is 
tiTdirwt  ser^'ioe  in  prt^scrvini;  the  menibral  nmscles  or  the  bniin. 
These  parts  are  immediately  readied  by  the  alcohol  only  according 
totfii*  fourlii  nn'thod,  wliicli  is  efficacious  for  all  parte,  but  somewhat 
miTT^'  complicated  than  the  other  methods. 

%  384.  (4)  Injection  qf  Alcohol  into  the  Arteries, — This  should 
be  done  in  all  cases  when  practicable,  or  unless  there  are  sx>ecial 
ohjrt-tions.  With  entin*  aiumals,  or  the  cepljalic  or  caudal  halves, 
ihi'jt  is  no  pnictical  ditiiculty;  with  smaller  ]M>rtion8,  as  the  head 
or  a  single  limb,  it  may  be  necessary  to  tie  or  secxire  with  compress- 
ors otuer  vessels  than  the  one  injected,  so  as  to  jirevt>nt  the  est^ape 
')f  alcohol ;  but  in  some  cases  even  this  may  be  omitttKl,  the  injec- 
tion being  done  in  a  dish,  so  that  the  escaping  alcohol  is  saved. 

Tim  following  directions  apply  particularly  to  the  cat: — 

If  the  entire  animal  is  to  be  prt'S^Tved,  provide  at  least  2  liters 
of  84-05  per  cent,  alcohol  mid  a  syringe  and  <'anula  of  ajipmpriate 
size.  After  bleeding  (§  279i,  close  the  vein  by  a  ligature  both  ccn- 
and  peripherad  of  the  point  of  division,  and  have  ready  a  snuill 
)r  for  apj)lication  to  the  arterj'.     Inject  the  alcohol  into 

A.  /etnoralU^  as  directed  for  plaster  (see  Chap.  III.). 

In^ject  the  alcohol  slowly,  so  as  to  give  it  time  for  i>enetrating 

[Ihi*  smaller  vessels,  and  stop  as  soon  as  the  resistance  is  decidedly 

niereas«d,   hwt  the  vessels  be  ruphired.    This  last  precauticm  is 

!iuli;3])ensable  if  a  plaster  or  gelatin  injection  is  to  be  made  afterward. 
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Place  a  small  compressor  on  tlie  artery  just  coutrad  of  the  jjoint 
of  injetttioii,  and  withdmw  the  «iuula.  At  least  two  hours  aliould 
elapse  befoi'e  disseotiou  is  bc^un  or  an  injection  made  with  planter 
or  gelatin.  In  the  interval  the  hair  may  beolipiied  (»'e  Oliap.  VT. . 
Alter  clipping,  if  no  other  injection  is  to  be  made,  the  animal  may 
\3e  placed  in  alcohol,  42-55  per  cent 

g  285.  If  only  the  cephalic  half  of  the  body  is  to  be  preserved, 
not  more  than  one  liter  of  alcohol  may  be  needed,  and  the  operation 
of  abdominal  transection  should  be  carried  as  far  as  to  open  the 
abdomen  and  puncture  the  diaphragm  (§  238). 

Tlien,  in  place  of  removing  the  viscera  at  once,  proceed  as  fol- 
lows : — 

Urasp  the  rectum  as  far  caudad  as  possible,  and  force  its  con- 
tents cephalad.  Place  two  ligatuivs  on  it  (Fig.  41).  about  one  cm. 
apart,  and  cut  b<?tween  them. 

AVitli  the  scissors  and  tnicer  divide  the  meseiiterj'  of  the  large 
intestine  and  that  of  the  small  intestine,  to  a  point  opjjosite  the 
cephalic  end  of  the  left  kidney  (Fig.  101,  reTi). 

Pass  a  strong  thread  from  this  jioint  around  the  stomach  and 
liver,  1-2  cm.  frcmi  the  diaphragm,  and  tie  it  vcrj'  finnly.  The  lig- 
ature shoidd  cut  deeply  into  tlie  substance  of  the  liver. 

With  the  tracer  (*xpose  the  /zotY«  opix>site  the  caudal  end  of  the  left 
kidney.  Oix-n  the  aorta  as  directed  {Chap.  IV.)  for  the  A.femxxralis. 
Inject  alcohol  as  directed  i§  284) ;  then  inject  alcohol  into  the  lungs 
as  directed  in  §  381.  Uemovc  the  abdominal  viscera  b}"  an  incision 
1-2  cm.  caudad  of  the  llg:iture,  tukiiiir  care  not  to  disjilace  the  latter. 

§  286.  Treatment  of  Special  Organs  and  Tissues. — The  blood 
should  be  washed  off  with  water  or  weak  brine.  \'ery  vascular 
(mrts,  like  \\w  liver  or  spleen,  should  be  gently  manijiulated  so  as 
to  exp<*l  most  of  the  blood. 

In  respect  to  the  strength  of  alcohol  required,  the  soft  parts 
form  thi^ee  groups,  as  follows : — 

Brains^  nnhrifos^  the  licer,  spleen^  the  ffl/iiids,  and  most  inveT' 
lebrates  should  be  laid  upon  cotton  in  natural  attitudes,  firet  in 
alcohol  of  52-67  [yer  cent  ;  after  two  days  in  95  jK*r  cent.,  for  a, 
week  :  lar^tly,  for  e.Khibition  or  storage,  in  75-^95  per  cent. 

Miiftvular  orffans,  including  the  heart  and  aUmentfirjJ  eanaK 
may  be  hardened  and  permanently  prest>n'ed  in  42-66  per  cent 
Tlie  same  strength  is  adapted  to  most  entire  animals. 
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ZiiffQTneniity  ho/ies,  and  cartilafft'x  shonld  be  placed  in  42-55  jier 

JUL  for  two  days,  and  tlien  kei>t  in  2:i-30  per  cent. 

When  the  same  ai>eciuien  contaiuH  two  or  more  of  these  kinds  of 

"oiTsiuis,  the  strength  of  the  alcoliol  should  be  adapted  to  the  more 

L'Tishable,  provided  these  latter  are  to  be  fully  pi^served. 

For  iiyection  into  the  viscera  or  abdomen,  52-(i7  jjt-r  cent. ;  for 

"arterial   Injection,  84-95  per  cent.,   is  to   be  pifferred,   but  any 

[E*ogth  above  30  i>er  cent,  would  be  of  some  Hervice. 
While  hardening,  specimens  should  bo  kept  in  a  cool  place. 
§  287.  I'Vesh  SpeviTfiens  sliould  not  be  in  contjwt  wilh  the  sides 
the  vessel.  In  order  that  all  parts  may  be  i-eached  by  the  alco- 
hol, the  specimen  should  bi?  suspended  so  as  to  hang  freely,  or  cot- 
ton or  "excelsior"  interposed  between  the  jar  and  parts  which 
vpold  be  in  contact  wilh  it,  or  the  specimen  jar  laid  ui>oii  one  side^ 

I  and  shifted  tlaily  for  a  wet^k,  so  that  no  j>aj*t  of  the  s|)ocimen  is  in 
contact  for  more  than  24  hours.    With  well-preserved  siweimens, 
tliiu  pr»>cnutii>n  ne*xi  not  Ix*  obser\'ed. 
I  288.   Fkxihle  Specimens.— IS  it  is  desirable  tliat  flexible  spe- 
cimens should  harden  without  contnitioa,  they  should  be  susiKMided 
fwm  the  cover  of  tlip  jar,  or  the  jar  itself  laid  upon  the  side,  as  sug- 
grelpd  in  ^  287  ;  it  is  wifcr  to  jjlace  the  Jar  ujion  a  tray.     The  mouth 
PDd  should  be  slightly  raised  and  very  secni-ely  closed. 
\  389.   Avwunt  of  Alcohol  Required.— V^\i\\  fi-esh  specimens  the 
alcohol  shonid  not  be  less  tiian  twice  tlie  volume  of  tlie  specimen. 
Tbe  results  ape  more  satisfactory  if  tlie  ratio  is  as  4  : 1.    The  smaller 
I       amouut  may  be  more  safi'ly  used  with  8i>ecimens  when  alcohol  has 
^  bevn  injected  into  the  arteries  (^  286). 

^H  A.  Sjirrimeiifl  wbtrli  tiavn  twi-n  ouce  stunted  tvUh  rIcoIioI  mtjr  bv  stored  or  iiUo^ 
w  ixbiUlintt  in  the  minituuai  tjuaiitltv  ntiuin^l  to  cover  Oii*m  ;  iu  tbw  wny  d  «ing:le  jar 
VBU  Biftv  hi'lil  a  large  Dumber  of  oiKM^iiueiut.  But  fnwk  or  (mrtlj-  prH»'n't<(l  siteciiuutis, 
Mp*ciall;  of  TlKem,  sliould  biro  pUmt/  of  frpace  And  abunduioo  of  alM>bi>l.  Ncvt^rtlia 
hi^  txpericiuvd  collucton  ure  ftomftimes  led  to  flll  ■  j&r  wIili  (rrsti  iipocimentt,  lu  the 
fcopf.ipf*'**"'/'  ^l***  "'^^  im'vitablp  liiwB  of  di-cay  will  be  ovcmilfd  in  ibt-ir  fuvur.  In 
■«■  eun,  K  AnigXv  well-presorred  sirecimen  is  of  more  value  to  pcienoe  than  ten  whlcb 
bnherb  insolTlrit'iitlv  carc-d  for,     WJmt  h  u^Tlh  jtnteri^ng at  nil  it  worlA  prrwrring  ttvU. 

B,  With  tnumxini  »}HV(m>_>m.  nnd  for  t.-xlii\)itiuu,  tke  odur  of  tbo  atoubol  is  lew  iiup<ir- 
>B1:  )hi1  ilic  rli-nmtw  ami  stri'nirtb  iirv  t^tui'ivtiul, 

C  OM  nl-mlinl,  wlicthnr  filc<:-n^^l  nr  not,  iniiv  be  used  for  eitorsge.  and  for  the  pri* 
Miy  LrrMliut'ot  of  Miuin  frrah  <i]te<.'imeiifl. 

i  290.   Provisional  Preparations. — It  is  not  always  possible  or 

wen  desirable  to  make  the  final  preparation  of  a  part  upon  a  fresli 

len,  or  immediately  upon  the  rece])tiou  of  one  in  alcohoL    In 
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tlicse  cases,  however,  if  the  scope  of  the  HnaJ  preparation  is  detpr- 
mined,  most  of  the  |>arts  not  iiivolved  may  be  removed  at  once,  thus 
aaviiig  alcohol  or  storage  room,  and— if  tlie  specimen  is  fresh — insur- 
ing tlie  more  coinjjlete  aoce«8  of  the  alrx)liol.  This  measure  is  par- 
ticularly imi>oitaut  in  the  caseof  viscera  or  massive  muscular  organs, 
and  e8]jeci:illy  tlie  Imiin  of  hirj,'e  uuimals  and  man.  Even  with  the 
brain  of  the  cat,  if  the  aulic  region,  for  instance,  is  to  he  examined, 
it  is  well  to  remove  the  <loi-«il  and  lateral  parts  of  the  hemispheres. 

g  iiQ\.  Deterioration  of  Alcohol. — Dtiring  its  use  upon  speci- 
mens,  alcohol  is  subject  to  four  kinds  of  deterioration  :— 

It  may  become  fvlorfd  by  solution  of  c/^loring  matters ;  turbid 
from  the  suspension  of  small  parlirlea;  hffmslvf^  fn>rn  the  t^olution 
of  mnloclonma  matters ;  and  tt^ak  from  the  eva|X)ratiou  of  the 
pure  alcohol,  the  impartation  of  alcohol  to  the  siiecimen,  the  ab- 
straction of  water  from  the  specimen,  and  the  absorjttion  of  mois- 
ture from  the  atmosphere. 

§  292.  Puriflcation.—AsSAG  from  distillation  for  the  sake  of 
efcrent^theniufr,  alcohol  may  be  purified  and  improved  in  three  ways: 
tiling ;  fiUralionfor  clearing  ;  Jiftrationfor  deodorizing. 

§  293.  Settling,— IjfX  the  alcohol  stand  for  a  few  hours  undis- 
turbed. Place  a  second  jar  close  to  it,  so  that  the  first  need  not  bo 
carried,  and  [tour  the  alcohol  into  it  very  can-fully,  and  without 
revereing  the  tilt  until  the  dn*gs  begin  to  approach  the  month.  If 
tlie  alcohol  is  less  than  20  per  cent.,  or  if  the  dregs  are  wry  foul,  . 
they  should  be  thrown  away.  But  usually  the  dregs  should  be 
poured  into  a  more  slender  jar,  and  allowed  to  settle  a  second  time. 

§  204.  Piltrtttimi/or  Clearing, — When  alcohol  is  simply  some- 
what turbid,  as  usually  is  the  case  after  the  settling,  or  if  its  in- 
tended use  dfX'S  not  reijuire  deodorizing,  the  following  process  is 
sufficient:  Push  some  cotton  into  the  naiTOw  part  of  a  large  tnimel, 
set  the  tunnel  into  a  jar,  and  cover  it  clos«*ly.  According  txi  the 
compactness  of  the  cotton  will  the  alcohol  filter  through  more  or 
less  rapidly,  and  with  greater  or  less  change  of  color  and  clearness. 
The  siime  cotton  should  not  be  used  a  second  time. 

A.  Clearinjr  nmr  be  t-flectwi  at  the  sanic  llmo  witli  dnMlarising,  If  the  i*rfi>nncd  lid 
of  i)i6  filirr  to  be  deM'rihti)  isdivrri^]  wiiTi  mitiilin.  and  If  om*  or  more  Uyen  of  tntisllii 
are  m  pliinnl  tliut  tlie  almLol  lunHt  fuw  tlirua^  tbcnn  btifure  rpAchin^  tht>  animul  cliannftl. 

B.  During  tli^  filcnilitin  of  bIcoIioI.  unltias  H  is  coDduned  iotn  »  n-cciver  villi  a  toouili 
]riBl  Ur/ie  enough  to  rec_'lve  thft  dlficliiirti^nji  end  of  the  funnel,  or  thf  lube  conntvted 
thcrevitli,  let  these  pta  tliruiigU  a  Uult!  ia  a  motal,  wuoduu,  ur  pasteboard  oovcr  of 
the  jar. 


%  295.  JBHUration,  for  Deod^rizatiati  and  Decoloration. — Tins 
reqaires  the  use  of  animal  charvvalt  aud  should  follow  the  settUug 
and  clearing  already  described. 
K      Any  kind  or  water  lilter  coiit.'iiiiinp;  animal  charcoal  may  be 
^ksed,  bill  the  simpler  and  etteaiwr  forms  are  sufficient,  and  Ihe  i^tiar- 
^Boal  shtmld  be  capable  of  renewal.    Such  is  the  earthenware  filter 
^kode  for  water  under  the  direction  of  our  colleague,  Prof.  A.  A, 
^Brpneman.  aud  for  siile  by  Messi-s.  Rankiu  &  Son  of  Ilhaca.     Un- 
less the  alcohol  ia  clear,  the  inrforati^d  lid  should  be  wnippi-d  in  a 
cloth,  and  two  or  more  layers  of  cloth  plac*?d  over  the  top  of  the  fil- 
Hter,  resting  on  the  lid,  so  that  the  alcohol  may  be  cleared  of  sus- 
^q)endetl  impurities  befon?  it  reaches  tlie  charcoal.     In  the  absence 
of  a  proper  tiller,  a  ha*;  of  the  charcoal  may  be  puslied  hrmly  into 
a  large  tunnel ;  the  tunnel  for  this  purpose  should  have  the  smaller 
«ad  larger  than  usual. 


I 


$  9M.  CrgMiiiiiM  Depatdt*. — From  sqidr  Apedmt^ti.  t«p<><-ia]]}-  brainii,  stning  alcohol 
ntimeu  sabaUneeB  witlcb  aia  prvcipiiai^  lut  white  cn-8tAt«  wLoti  \\xo  pcrceuta^  of  aln>- 
bol  !■  tlholnkhcd  or  the  lempcraiuro  I'mLTcU.  Ttio  n>^i]ti}{  turbidity  «Dd  donding  of 
tlicfbui  riMiuire  n  tlinn>ii|i1i  wnshinf^of  tli<-  a[wcimct)  nnd  Ihe  jar,  nml  tlie  TooriraJ  of  ibe 
kloobol.  Tbo  old  nlcohol  eliould  witio  in  a  cool  place,  aod  tlim  bu  tlltervd  tlirough 
■Una.     Even  nilt^r  filt«riatr.  U  iiliDald  bo  tiBod  only  for  Imnlening  aod  stoni^. 

Wlwo  two  gnwlc*  of  "old  f*looli<il."  wht-ther  filttTvd  nr  not,  an.'  min-d.  the  deposita 
•txm  mcutkinnl  aru  liable  b>  nrcur  \  ltenr».  ifn  clrar  lulxluru  {»  di-eiird.  u  trial  idiould  be 
aide  fint  wiiU  amall  quaotitlM  of  ihe  liqaidn. 

I  897.  Strfufflheniitff.—A>  far  from  iiicreBsing,  the  strength  nf  aloolin]  is  likely  to  bo 
HAukI  by  thm  prooeaaea  of  fiitratloii  and  BPltlirig.  cspocinlly  anliwe  pn-caulinns  art*  taken 
■gBisM  eraponlloD.  A  slight  Intpniveuiritt  may  bu  cfil'fli>d  by  tnvtiueat  with  ijuick* 
line,  aitd  diatlUation  la,  of  Mium,  ao  etficionl  means.  Tliv>  readier  uivlhod,  liuwt* ir«?r.  ia 
noply  Id  add  to  Iho  weaker  flplrit  enoagh  t)5  per  oeot.  alcohol  to  impart  to  tli«  mixture 
lb)  niuiml  otn-ngth  i^i,  '^71.  2?^). 

Whim  alooUol  it  purchased  at  n^iail,  dotm  sHnnld  be  wa«t«d.  Hut  If  It  Is  oblalnml  frf« 
^  tax.  It  la  sanetlmes  cheaper  to  throw  away  tht^  weakfir  grmA&',  <«pi<cially  the  dregs  alUr 
Miltai;,  mther  thau  to  apond  much  timo  In  ihdr  impraTemetit. 

S  2118.  Alcohol  Vapor..— The  anti&i-ptic  and  preservative  prop- 
erties of  the  vapor  of  alcohol  may  be  utilized  in  two  ways : — 

f1)  Tpcn  Freih  Spfiimcat. — When  a  fn«h  spt^cimen  ia  to  be  (liaat.>cted  aomcffhat  rap- 
idly. My  within  one  weok  in  warm  weather,  nr  two  or  rhreu  in  cold.  It  will  keep  with 
Bilr  ebai^r  if  |>Uced  in  a  cloao  vea^'1  at  tlu<  bottom  of  which  ia  enoagh  93  per  rent,  aleo- 
M  Vt  kwp  the  atmoaphere  ootnpleielr  Mturntod  with  tLe  rapor.  In  these  catena  the  ikin 
AmU  be  rvninved  only  aa  nfwlpd,  and  the  expofwd  part*  covered,  when  not  ttador  exam- 
buha,  Mlih  riotha  wnim;  out  in  alcohol. 

fli  JiftiAottr  ^«?i-/m««.  — Any  api-dmen  which  haa  been  acted  upon  throughout  by 
ibahol  viU  keep  altoost  iodetlnllvly  in  thu  rapur.  Uc-ucu,  in  itomo  cases,  especially  where 
•  ifariaeo  b  uwler  dally  dinecUim,  after  it  has  been  fully  aaturatod  with  akoVwX.  v\» 
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latter  xaa.j  be  poured  off,  ftnd  b  tuiuill  tunount  of  strong  oloobol  lefi  at  Uie  bottom  of  the 
jur. 

In  tlr.3  caao,  liowev^r,  if  water  or  tht-  H-(^itiDK  li(|aid  baa  Imnmi  applied  to  tlie  epeoitncit, 
a  Uttia  akobol  sbould  Im>  ]x>ui¥d  over  It  wlic-nfTor  it  in  Ktunu'd  Ut  the  jar,  or  tbat  wliich 
to  aln-«dj  at  the  bottom  ma;  be  shaken  np  bo  aa  to  tnolaten  the  surface. 

%  '.299.  Methyl  Alcohol. — Tbia  is  more  ofU-a  called  trxod  »pirit  nr  vwjd  napklhtt.  It« 
odor  is  unplt-'Ai'ant,  ami  it  li*  iior  used  aa  hevemge.  In  tlDgkud  it  U  said  thnt  uo  Iax  is 
impoaed  apnn  u  mixtaro  oonuiiaing  11  per  cent,  of  uietKyl  ulcobol.  ]d  thU  ccuuirv  it  ia 
not  salject  to  tax,  but  i-octa  about  $l.JJO  per  (TuIIud.  According  to  Udutlier  ^A,  (EST),  it  U 
less  effidest  than  othvl  alcohol  aa  a  proserrutiTc,  at  Icaat  for  flshcs.  Hcnco,  wLeo  ethyl 
alcohol  can  bo  had  free  of  tax,  theru  in  no  oltject  in  wnng  the  m«lbylic  ratiety ;  even  when 
the  former  vuBt»  ita  full  ntail  prii.-c,  unli-w  lurgv  quituliti(«  worv  n-aatud,  the  Bariug  in 
coat  would  hardly  (X)in|ient<iit<>  fur  tlio  unpl'-nwinl  mucll  uf  tlie  ^ru>tl  H|>trlt. 

§  300.  Wiokersheimer's  Liquid. — Several  formulai  for  making 
this  preservative  have  been  ]>ublishe<:l  iu  this  country,  as,  e.  g.,  in 
"Th«?  Popiiiur  tfneiiee  Monthly,"  March.  188<),  j).  717;  *'The  Med- 
ical K^^coixl."  April  17,  1880,  and  April  30,  1881,  p.  601. 

In  thr  hist  named,  il  i«  etatMl  tiiat  tliu  original  foruiula  liaa  lM*en  altered,  and  that 
MeflBiv.  P'H.itz  A  FInlir  nf  Berlin  pre|MLre  t\ro  kiudH,  nae  int*>nded  fur  injediona.  and  the 
other  fur  injiuerBJog  bodiea.    Tlit^r  ooiu|>oaitinu  is  as  lollows  ;— 
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According  to  the  pruvioim  anick-  in  the  "  Kvcoid."  the  ritrlmin  mOir  «pp  to  he  di98i>lved 
loilie  bdiling  tvaler,  and  t\\f  Huhiiioii  i»  to  lx>  coub-d  and  ti)tored  before  the  otbiT  tiro 
1>i|iit(b  are  ndilpd.  Ii  in  |>nd<ubl<j  ihnc  tb<'  rbpa|N!r  f[lyn';rin  \rill  answer,  and  that  ordinaiy 
(ethvl)  alcnliol  ia  to  be  prclt'rri-*d  lo  the  niethylic  vnrirty  whirli  18  BpectQed, 

AitptifAtion. — Preparatlona  that  are  M  be  preM-rved  dry  an*  immerwd  hi  tbo  liquid  for 
0-12  days  aocordinff  to  sixc,  and  then  dried  in  ihe  npcn  olr. 

Unllow  oi^noa.  lUc  the  Iud^b.  must  he  RIM  with  the  lif|uid,  then  laid  in  a  remel  ot 
the  Kune.  and  uflerwnrd  dldleaded  with  nir  and  drii?«). 

(Jjr  uwn  experience  wiiti  tliii*  lifjnid  doen  not  eitnble  us  to  gire  a  dedded  opinino  as  ta 
its  merits.  Wp  are  dia{Hwd  In  tliink  that  it  wnll  iini>wi>r  a  good  parpone  with  prrpuratlona 
of  the  ligamenra,  and  of  hollow  visrem  where  flexibiliiy  is  desired.  With  dr^*  infialed 
pri'TMimtlon^.  the  cheaper  and  mmpler  orw-niate  of  soda  is  equally  efficadoun.  while  ull 
oitlinarr  "wet  preporatiuos  "  arw,  in  our  opluiun,  nuire  Mirely  and  cunvcnieniU  preserved 
fay  alcohol. 

g  301.  Chloral  Hydrate.— A  ■nlntlno  of  this  ralwtance  lias  bi*n  iwed  by  Dr.  W.  W. 
KecQ  and  wme  ether  nuatomista.    Tho  reeulia  seem  to  be  aatlK&ciory  in  man  raepects 
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Ihr  aM  enoeems  man  tD'l  other  VrrU>l>rates,  but  itmA  m  vU)i  tlio  Torert^'brfttM,  at 
l<«aat  u  rep'trU'"!  by  Hnif.  A,  E.  Vflrrill  in  u  I^tUT  to  r>r.  Keeu. 

Or  Kft-n  liM  putilUhud  two  ;MifK<r8  u[ion  llio  vuhjecc  i./  and  V),  aod  kimll^r  permita  oa 
M  prlal  tbe  fallowing  briet  Btat«*ni>'iu  of  his  exx>«neac*i  up  i«  \oviinli>r  1,  ISWl  :— 

"  At  lo  ttie  airength  of  the  w>luttoa,  1  sboutd  umi  2it-iil}  ^Tuiiu  t^i  (In-  ouiiw  of  u-«t«r. 
[Tbta  t*  4-fl  pM  cent.,  or  lu  the  proponiim  ot  1  gmui  of  chloral  to  2-1-llJ  cc  nf  wsttr.] 
For  Uw  In»ert^>Bitc»  and  fur  vfjjviHliltf  tiaauijii,  ray  own  exiierience,  tiiough  limiltHl,  U 
iriiraLiIf.  It  pmaervw  verk-bnilo  orgaHS.  uxcitpting  tby  hmio,  for  a  fi*w  ymr«  nt  least. 
have  bad  no  failure,  and  soini^  of  uiy  9[JC«;iiiK!ii»  nn-  now  niuv  years  nUi.  The  colors  ant 
rather  Imb  aflbcted  than  by  slcobul.  'Yhe  jiir»  do  not  ne<^l  lu  Iw  hi-rnK-tiruily  iv«lfHl,  h<-tice 
Uie  apedinuni  are  alwayaaccvaslble.  Tlieii[iKcimeniinn^  ultui  l<'>«a|tt  lo  dry  wtaa  t-sjio^oil. 
Tb9«oat<if  lb<)  Mulnlioii  U  mneh  1cm  ttimi  iUtt  of  tOi^iliol  on  which  tin*  lux  is  \mU\.  For 
tW  prcw r\'atb >n  of  htinian  subjtH-tH  fur  diifseotinn,  it  ia  mixtt  exr!t>]1i'nt,  t^xctrptrng  that 
i|  will  iM>t  k<«p  thi>m  very  lon^  iii  hut  wentbt-r,  mid  in  not  well  tiilaitl*^!  for  k^-f-pm;;  thpni 
oni  tU«  ffotntncr.  For  use  \n  cool  and  cold  weather,  and  esiwclally  for  the  dlKM-ctiim  of 
Berras,  it  bnlda  ita  own." 

Tb'  forrftoinjt  sutemeDts  from  so  dUtinieiiisbed  ui  aniilnmiM  certainly  watmnt  a  caro- 
tid trUl  of  diloral ;  oar  own  exp«>rit!iir«  in  ha  yet  too  liniUal  fur  tho  publicaiton  ol  tlio 
malta. 

%  803    Brine. — A  Mtnrati>d  wihition  of  mrk  or  dairy  m11  is  »OTni>tinii*«  uMi  alnne  for 

ihalcnifMirvrT  preaerration  of  anatfiinif^l  mnlprtal ;  it  ih  naid  to  I>ft  mnri>  c-ffloarioiu*  when 
tlaiptdmra  ia  prevloualy  injected  with  a  Kitumtcd  Bohition  of  anwniaff^  of  suda.  In  one 
of  IlkD  leading  medical  achwda  of  thla  country  tLla  plan  Is  aucccaifully  and  economically 
Uluwed  ftir  keeping  bomaii  pubjm?  ev-n  thr«niifh  i\w  Bummcr  montlis. 

S  3(3.  Exhibition  and  Storage  of  Alcoholic  Specimens. — As 
ws  stuted  in  §  '262,  while  alcohol  is  a  perfectly  eflicieiit  preservative 
v>br  OS  concerns  all  vertobratcs,  its  cost,  volatility,  and  corrosive 
action  necessitat*.*  certain  niea-^^ures  which  niaj'  bo  conveniently  dis- 
cnased  in  connection  with  the  gcnciul  subjt»ct  of  the  storage  and 
exhibition  of  sixH-inu-iiy. 

5  3f>4.  Temporary  Storage.— F<ir  tliis  pnrpose,  and  for  brief 
ininsportation,  alculuilie  sjwcimens  may  bo  plactnl  in  vessels  made 
(rf  wood  or  earthenware  or  any  kind  of  metal;  but  vessels  so  eiD' 
ployed  should  l>e  carefully  examined  as  ofh^n  or  onco  a  month,  so 
M  to  guard  against  cvapomtion,  l.'akage,  or  msting. 

Uniuge  or  graporatton  am  readily  dctcctrd  frnm  tlic  diminution  of  aloobol  or  the 
iMmfOrm  of  the  bottom  of  ibu  ve»K'l  nmf  thi-  {)if>r,  hiil  rusfiuf/  iiiay  not  bo  np;)fm<nt  until 
fca>of  rtjniago  haa  occnrrpd.  When  nlrri'hijlir  ttp«><dnii>n»  am  kept  in  tin  ware,  lh(>  mi:ial 
tittnain,  buoikt  or  lalfr.  to  be  corroded  at  aomf  point  of  cnnlact  with  a  apecimco.  X 
■M»«<  ruat  b  fonned  which  may  prercnt  ih«  eaeape  of  tlm  alcohol  ao  long  aa  The  epeci- 
MMan  tuKUatnrlKTil.  But  tida  ru5t  io  liable  to  be  dislodged  by  any  movement,  or  oven 
^lyaUm*  upon  the  Bidn  of  the  rea^-l,  nnd  thus  permit  tho  f*r«pn  of  the  alcohol. 

S  JOB,    htakagt  frotn   ImjKrftet  Cila$*  Vt*»el». — Small  jam  and  viala  aoinMimpa  have 
{■■ttll  botes  or  rnclu  which  earaijc  notice  at  tiw  time  of  fillinp,  but  which  permit  thf  loss 
fafakoluil  and  ibadamage  of  the  contenti^.     In  some  cases,  ptrt  of  ih**  bottom  of  a  vmall 
j«  9mf  be  ao  Uiia  that  it  is  pulle>l  off  by  simply  adhering  to  the  palni  of  &  aUalC. 
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FlO.     31.  —  t'OVEBED 

Glass  Box;  x.3A; 
§308. 


g  :!06.  Curk*  dKiald  be  naed  <m]y  Tor  brief  (miiupctruitifm  or  tomporaiy  fftorage.  The 
been  ot  them  are  ituuffidfot  barriure  u)juui«l  citliur  t.-vu)iontliou  or  It-aka^,  aud  ibc  pooivr 
tj|ie«  «ui>uld  utn  be  aaed  at  all  with  Bpedmena.  Corks  maj-  bo  rcoderad  itioru  eccore  by 
Bo«kin(f  in  oil,  or  a>T«riti^  wiik  BruDswicli  black,  or  wiUi  a  eolutiou  of  parvOluc  in  bra- 
zioe.  bvuwjJe,  or  turiJt^vtiuu.     liubber  utopyvn  are  ■ocneuiiiefl  iumL 

jg  SU7.  GUu»  J^uhea  and  Btaet. — Th«  anatomist  litth  ti»-  for  glaaa  disbes  of  a1ior«tt  evt-iy 
Blae.  A  f«w  niosa  aro  kept  in  nock  by  Monrs.  Ber^  i.A,  No.  21S7).  and  Wbitall,  Tatuni  A 
Co.  (A,  No.  220G}.  Covers  for  them  Toay  Iw  cat  tram  wiudow  glom.  or  ihe«^  or  otbpr 
uzo«  tnay  be  ordered  to  Uartt  tb(<  edgm  ^nNiud  for  tbe  t«oe|FUa& 
of  coTotB  ground  near  the  «lg«. 

Tbe  covered  box  abown  iu  Fip.  31  is  rtry  iiaefol  for  tbc  honl- 
oning  of  braina  and  otber  amall  e[«c[nioo8.  The  largui  fdxe  ad* 
renised  bv  the  firms  above  mootianud  {'Srm,  3)13  and  20001  bu  a 
capacitor  of  nearly  000  cc,  and  coeu  $3.i?0  |ter  down. 

Thp  cover*  of  ilnw  boxed  and  dishea  do  uot  Gt  aeeuniicl^,  and 
their  miiK^ntR  nboiilil  \if  iiiiiler  ouoatant  BaiwrTision. 

§  30A.  Hftal  lioxet. — Aa  tbe  name  hnpllna.  \\\f  l»rs  usuallv 
dlffent  froai  ibc-  jar  or  the  can  in  ita  relatively  greater  Intrixunlal 
pxtfLt  an<i  In  Iiaring  a  wrcr  vcbicli  in  cocitcnaive  ■witli  ibc  box, 
and  if  rrodlly  removed  aad  rfplacod.  'Dio  aoccasibUity  of  tbe 
CODtcnta  thu  eompcnaKteB  partly  for  tbe  c%-aporalion  of  the  aJco- 
bol  which  inufll  ocscar  in  some  dogrtfe.  Tbo  eovrr  should  fil 
clnif^lT  and  1ia\-e  a  viOe  flanfri^.  bat  »ucb  a  box  sbotild  be  tinder  cooaUuit  auperrieion. 
Large  boxee  aliould  lie  wipporuJ  by  an  rnittjr  box  of  wood. 

For  the  iirvw rvation  of  nvt«  wliilf  uiuW  occmiUhiaI  oxanifnatloa,  a  box  of  galvantaed 
iron  tuay  bo  00  em.  long.  -10  wErlf.  nnd  1T>  deop.  An  entire  fAt  may  rest  in  it  leiifiibwisp, 
and  titber  Oxf-  rcpbalic  or  oiudal  half  rroiewiie.  Arouud  the  ineldu.  half  way  fn-m  ibe 
bottom,  exicDdfl  a.  leilfru  on  wbich  may  \x  laid  a  mclal  T>lal«?  perforated  with  holes  S-4 
va\.  in  dinnietor.  On  tlii^  plate  niny  be  plarvd  a  seoand  tier  of  B]x.<cimen5.  which  ore  thus 
kofit  from  prcminif  Q\ina  ibosr  nt  tlx*  botlam.  If  prcfprn-d,  tlio  liottoni  may  cont&iQ  only 
alopbol,  the  vapor  of  n-bicb  will  fufliri-  for  the  keeping  of  tbe  BiK-riniens  u|x>n  tbe  plate. 
provided  tliey  hare  been  already  tbnrouKhly  itaturatod  with  alrobo).  The  box  may  W 
Biipport«d  upon  boMM  or  ninn  sbort  movable  legv.    The  cost  of  such  a  box  l«  $4-tS. 

§  309.  Exhibition  or  Permanent  Storag^e. — For  tbi.'so  purjx>sea, 
and  foi-  tniiisjMirtatiou  nci-iipvin^  jiion*  than  a  nioiitli,  alcoholic 
9ppcJmt»ns  can  te  saffly  entrusted  only  to  tightly  closing  vessels  of 
glaj*s.  copper,  zinc  or  palvanizetl  inm.  Of  conrse,  glaBK  nuist  be 
used  for  exltibition  ;  it  is  al»)  cheniter  than  metal  for  tightly  closing 
vessels,  provided  tlio  risk  of  breakage  is  not  reganled. 

§  niD.  Metal  Cans.— Thr(«  Itinda  of  metal  cans  ara  naefol  in  connection  with  alro- 
holic  ^pecimeuA.  For  briiiginf:  nictdiol  from  tbr  tjarrel,  itnd  for  eootaininp  the  snpply  for 
currenr  ii>Ee,  the  oTdinary  five  d;s1Ioq  oil  ran  !«  well  adapted,  e«pfcta1ly  if  i>rovided  with  a 
faucet  from  wliieb  the  ainthol  may  In?  drawn  into  jars  wrthoai  lifting  or  tippinjr  the  can. 
The  iniftll  ffallon  or  Iialf  gallon  ran  la  detdrabin  for  pouring  the  alcobol  into  noall  vials. 
These  cans  may  bn  made  of  tin.  but  copper  is  more  secniv. 

Anw^nj)  Can». — For  the  permanent  Rtonae  of  alcrJioUc  spreinums,  e«pcrtaI1y  If  oocft> 
rionol  moving  is  neoeasair.  copper  cans  wllb  scn^w.tops  are  deaimbl«.    They  are  mon 
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lire  tlian  jus  of  the  samu  capacity,  bat  are  lecH  rabjoct  to  U^oiyi  oqwtdaUy  during 
tiwuponulon. 

A  oonTBnlent  dxe  hai  Uie  folloving  dimenntoa!t :  Height,  i)0  cm. :  (Uuncter.  40  cm. ; 
Anueter  of  tbe  oriAoe.  20cm. ;  cujiacliv,  30-^}  Vnvn.  TUl-  ringv  of  tin.'  scrt'w.tupiin:  wade 
of  btMB,  ftod  thiiaM  tii>t  weigh  over  I30U  gntms.  Tlitt  liDttoni  hIiouM  be  proUTtctl  frum 
sbfUAoo  b;  btttaiv.  (At  ttie  Mu»eum  iif  C'uinp.  Koiilogy  in  ratnhridgu  eftcli  ran  i»  pticlasod 
ia  a  wooden  casv  which  fnellitai^^^  huuilliii);^  and  may  be  used  iti  tmiifl|>o  rial  ion.)  The  edge 
of  the  eoTer  rint;  U  sotuhed  for  the  adniiatdoti  ai  the  iron  bar  with  wbkb  it  is  Hcrcmd  or 
niemmd.  Such  a  can  coats  $10-413;  thU  is  mort>  than  tlio  owt  of  a  f^la^a  jar  ot 
(■iiul  cat«cltT,  bat  th<-  latter  In  llabW  Ui  hreuk.  especially  duHog  trBiispdrtadoa,  xrhiU-  tbe 
eaa  is  prsctlcnlly  inJc-Htractiblf. 

%  311.  Glass  Jars. — With  the  exceptions  indicated  m  the  fore- 
ling  sections,  glass  is  to  be  preferrtnl  for  all  alcoholic  spiK'imens. 
lass  jars  mav  be  cousidercd  in  five  groups :  fruit  jars;  specimen 
with  covers ;  specimen  jars  with  neck  and  ground  glass  stop- 
piTB;  weltt'd  jtti-ft  ;  compressed  jars. 

%  812.    Friil  Jan. — Ttier«  are  many  atylen  of  Uictw.  but  m*^  of  lliem  cut?  made  of 

nmv  or  less  opaque  glaan.    Tho  oriRoe  Is  seldom  mum  than',  5.5  rm.  in  diamcier.    Thcr 

tnlbaa  niifluitnl  fur  fxhibltloii  or  for  holding  wide  epccimcDa;  but  their  cheajineM  &tk1 

Ibmglh  adapt  tlicm  vrelt  for  the  ntorag?  and  transportntioD  of  such  B[«ciiDeDS  as  tlirj 

viDraMaiti. 


Fio.  82— \Vrr»E  MormED  Specimen  Jars  vrrrn  Tover ;  g  313. 

i  8ia  Widf  Mouthtd  Jan  triih  C^rw*— (Fig.  83). — These  are  madr  on  the  genoral 
IMtem  of  the  "  Millvillc  "  fruit  jar,  bat  are  of  clear  frinss.  and  bare  months  ncarljr  a* 
*U»albejan:  the  otwt  has  n  ring  frem  which  8|«cimeos  mi»y  be  8ii»i»ended.  Meaer*. 
^lall.  Tatum  k  Co.,  in  ai^tdition  to  what  is  said  in  their  catahtguc  (A,  2d00),  wilt  aeitd  a 
|<)C»Ii«i  of  IX  sax*,  ranging  from  4  >  8  in.  tu  33  m9.  The  following  special  lengths  of 
Msidanl  widths  liave  Iteun  made  by  the  eamo  firm  at.  tho  folluwiog  prices  for  each  Jar : 
18'lh)..  tl.15:  33^4.  $3.05  i  S2x4.  $:i.»0 ;  llieoe  tall  jam  nrx3  provided  with  a  "  foot." 

TlnM  jars  are  ofcottrve  lemhandaome  than  the  glamiitoppLTed  kind,  but  tbeiritrenjrth 
ttdcbaplMM  well  adapt  them  for  mtueum  and  luborat^iry  use. 
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^  314.  Olan  8toj*per<d  Jar*. —  Tlicsf  are  made  to  nnlvr  hy  Kay  t'xU-Qiiiw  glas  maaii- 
faclurj-.  The  Durflin^er  (iUkh  Cuiujianj^,  While  Milla,  Wajnu  Co.,  Pa.,  imuc  »  prioo  JJBt  of 
fil  (llfliTeot  RisM,  nnging  ftt>m  S  x  1  in.  to  ^  k  7. 

%  ai5.  nW/^rf  JliM— <P''g-  38).— with  the  fpcdmBD  jure  iibor«  dwcribed,  the  oi«ck  k 
dtniu^piicaul  bv  u  cmf^rictluu.     TbU  tavolvM  one  of  two  ultvnmlivva  :  eitbt'r  the  bped- 

tncD  must  be  more  or  lesa  oim)|>r«s»nl  to 
eolering  'ir  leaving  the  jar,  or  the  body 
or  thi.'  jur  in  nvodlcwly  Urge.  With 
•oine  kindn  of  ti[icciiuciis  tbeae  azc  oot 
Vpit  M-riiiuA  ohji>«tii>ri«.  HiU  with  hmiiw 
and  omhryo*  it  ib  dwirable  that  nil  ptcs- 
Bon*  Bhoulil  Iw  it-oidMl,  and  alflo  that 
X\»vy  iiliould  Ik  rlo^e  lo  llie  side  of  tli« 
tnr.  Fur  ituch  8p«-cimciiB  the  jnra  Khcmld 
be  uf  uniform  (jUtnelcr  thniii{choDt,  and 
the  nN^uiniti  thickening  at  the  muoib 
liiav  bn  ^inod  by  a  k«U. 

Tlie  »Ike  retim«nu^  in  Fig.  38  U 
adaiKini  to  the  hroin  or  llie  heart  of  the 
cat.  Ii8  inside  moa»iin«  arc  4  era.  iridr, 
and  'J  cm.  \n  ihi'  lower  U>ixler  cf  the  jiurl 
which  hi  groiiuu  fur  thu  stopper,  ik 
suialler  bizc  w  tlie  name  heif^it,  bflt 
onljr  a  em.  In  dkmctvr.  Is  adnifted  lor 
ciihcr  half  of  the  btain.  Both  «isn  ire 
made  to  order  by  Measn^  Whltall,  Ta- 
tum  L  K'tt,  fur  ^.•10  per  doxcn. 

^  316.  Comffretted  Jart.-~Th«  onlU 
nar>'  circulnr  jnr  \*  (lonriT  adni-lol  furthn 
dlepUy  of  fliil  n|>^dnieci8  like  fnocn  aec- 
lioiiitNiid  Aome  St'hc'i.  Mcrara.  Whitall, 
Tauini  t  Co.  have  molds  for  two  sim  of 
comi<rcnH!d  jara  slmilnr  lo  the  phc^tiv 
raph^Ts' "  batli."  Tliey  arv  lo  rm.  high 
aitd  21  or  13  cm.  wide.  The  largrr  €wrt 
$1&  per  dozrn.  dihI  the  smaller  $0.  Tie 
tofs  are  level  nnd  ^mnd  tiff  fur  thin 
(ftH.t«  cnvera,  which  may  lio  n-mentt'd  on. 
The  covers  ooei  a  timall  eiim  In  odi^itloa 
tu  the  }»ri4»  of  Iho  Jaia. 


Pio.  8il. — WiSLTKD  Vial  fob  tite  IlnAtK  or 
Hkart  09  the  t'AT  ;  slightly  reduced  .  g  311 


g  317.  Cleaning  Jora.— \Vhi'n  largo  cnougli.  Jare  should  l>c 
washt'd  on  the  inside  with  a  sponpe.  Tf  tht-v  iviil  not  ndmit  Iho 
haml,  thft  tva,sliin;jr  may  T»e  done  with  a  swnb  mode  by  tying  a 
sponge  upon  the  end  of  a  stick,  or  with  the  bottle,  hniskea^  one  of 
whirli  i^i  shown  in  Fiir.  34.  For  long  jars  and  large  tubes  there  are 
btUih'  hrvshr.'i  with  long  handles :  or  a  wire  may  be  attacht?d  to  the 
handle  of  a  short  bruali ;  or  the  ring  of  the  Imndlu  may  bo  cut  off, 


an<i  the  end  of  the  wire  let  into  a  hole  in  a  stick  of  the  desired  length. 
If  the  jur  is  greasy,  it  may  be  cleaned  i)erfectly  by  means  of  the 
liquid  soitp  (%  '^48). 

After  washing,  glass  Jars  should  be  well  rinsed  with  clean  water, 
id  dried  with  a  soft  but  not  linty  towel,  and  finally— if  for  the 
exhibition  of  specimens — polished  inside  and  out  with  a  bit  of  old 
silk  or  chamois  leather. 
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Fig.  84.— Bottle  Bncsu  .  reduced  ;  g  itlfl. 


I  318.  Display  of  Alcoholic  Specimens.— Of  course  the  alco- 
hol shonld  be  clear  and  the  Jar  clean  ;  but  as  the  jars  are  commonly 
cyliudrical  while  many  six'ciniiens  are  more  or  less  compretfsed,  the 
airfftce  of  the  specimen  is  sometimes  undesirably  distant  from  the 
fl<It*  nf  the  jar,  and  the  iniaye  is  distortwl  by  the  inten-cniiig  liquid. 
Wlueu  the  compressed  jars  mentioned  in  j:  SIS  are  not  available,  a 
er  bottle  or  Jar  of  clear  glass  may  be  introdnced  so  as  to  crowd 

8]>peinifn  n^inst  one  side  of  the  Jar.  The  inntT  Jar  mn.st  be 
loadKl  with  lead  or  tilled  ^vith  alcohol  or  water  to  such  an  extent  as 
tojort  sink  it  in  the  alcohol.  Tf  water  is  used,  the  smaller  Jar  must 
be  ror)-  tightly  closed.    See  Appendix,  §  1456. 

As  a  nih\  an  exhibition  Jar  Rhould  rontain  only  one  Pj)eci!nen. 

l_  310.  Packing  Alcoholic  Specimeus  for  Transportation. — 
Tlteiv  are  certain  precautions  of  q:eneral  application,  but  the  details 
<v>'  according  to  the  nature  of  the  sx>^<^ini^ns  and  the  conditions  of 
iransiKirtatiou. 

Id  most  crises  the  specimens  should  be  packed  before  the  alcohol 
»*  poured  in.  and  the  vessel  should  always  ht^  filled. 

Uidess  a  pail  is  used}  or  a  b<»x  or  Imsket  with  an  unmistakable 
bodle,  and  '*This  side  up"  prominently  inscribed,  the  jiackage 
iliould  1k'  prepared  for  any  position. 

In  resjject  to  transportation,  specimens  may  be  grouped  aa 
wwff,  delicate^  and  scaly. 

Cbarite  f^pecimev-^. — Under  tliis  head  come  most  entire  examples 
<>(  the  lai^r  number  of  vertebrates.    These,  or  their  tirmer  parts, 
■lay  be  packed  with  no  precaution  other  tlian  to  fill  the  vacancies 
•itli  hay  or  '*  excelsior"  before  introducing  the  alcohol, 
y 
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Scaly  Specimens.—Mosl  "  fishes"  and  some  Keptiles  sLonld  be 
wrapped  in  ganzc  or  netting,  or  any  porous  cloth  or  soft  jjajwr. 
The  wrapi>er  should  he  secured  with  a  Hiring. 

Delicate  Specimens, — The  delicacy  may  be  due  to  amallnese  or 
softness,  or  to  the  presence  of  projecting  parts  wliicU  are  liable  to 
injury. 

Tlie  t<afest  way  is  to  put  each  specimen  in  a  separate  rial  or  jar 
quite  fall  of  alcohol -or  la  a  small  box  with  saturated  cotton  which 
may  be  itninerEK'd  in  a  larger  jar  or  can. 

When  several  delicate  si>ecimens  are  to  be  packed  in  the  same 
vessel,  they  ehould  be  separated  by  layere  of  cotton  thoroughly 
saturated  with  alcoliol.  Aft^-r  the  alcohol  is  poured  in,  Ihe  jar 
shonld  stand  for  an  hour  at  least  to  allow  time  for  settling.  If 
any  occur,  more  cotton  should  be  put  in. 

Packing  wiikout  Alcohol. — When  the  time  of  transmission  by 
mall  or  express  is  short,  specimens  may  be  safely  sent  if  covered 
with  a  layer  of  alcoholic  cotton,  tlien  wrM]>iR'd  in  rubber  sheeting, 
and  packed  in  a  wooden  or  metal  box,  or  in  a  vial  properly  pro- 
tected. 

Secure  Chmre  of  Vessels. — Always  important  with  alcoholic 
specimens,  this  is  essential  before  transportation.  In  all  cases  the 
vessel  sliould  be  laid  on  its  side  or  stood  upon  the  upper  end  after 
closing,  so  as  to  determine  the  possibility  of  leakage. 

The  fflnss  stoppers  should  Ix;  nnointed  with  glycerin  or  fine  oil, 
or  a  solution  of  paraffine  in  benzine  or  turpentine,  and  pushed  in 
with  a  alight  screwing  motion.  Tlie  jar  shonld  then  be  rolled  in 
cloth,  and  the  cloth  turned  tightly  over  the  upper  end  of  the  jar  and 
tied  down  so  as  to  secure  the  fftopjier. 

Thi»  copers  of  fruit  jars  and  specimen  jars  should  be  screwed  down 
more  firmly  than  usual.  If  ]>o!*sil)le,  all  Jni-s  shonld  stand  npiight 
during  tmnsporturion,  and  lie  well  packed  in  hay  or  otlier  eofl 
material. 

Welted  Viah  may  bo  let  through  holes  in  a  boanl  so  as  to  be 
supported  by  the  welt.     Tlie  board  may  n-st  on  elects  in  n  box. 

Packing  bo,ves  ottin.  are  usually  closed  by  soldering. 

When  earthen  jnrs  are  used,  the  corks  shonld  be  ]mshed  bf-Iow 
the  level  of  the  rim  of  the  mouth,  and  the  space  fiUed  up  with  a 
thick  paste  of  plaster  of  Paris. 

^  .tao.  Miscellaneous  Suggestions.  —  Spedmon*  }iti\-tng  i»r<niiincnt  iipiK'iidBf[c», 
whctliur  iirnin,  I'-in>.  winjiH,  fins  or  pjjirn-n,  r»|"flanv  if  tlii*y  are  eliff  or  ouguUr,  fthoold 
be  put  tutu  JKH  Uulfirtt.  00  that  their  removal  may  bu  anohnrii£t«d. 
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iTtil/'m»y!«omotlmf^rT<|iiirtiDodIflc«lkm,  nswiilis^mc  "  fiKht>s"  wlilidelirnTc caudal 
lUich  might  be  bniknn  liy  the  preemira  The  M]MTinion  rasr  bo  saeptmiled  fnim  the 
nnrer  ut  ihojar,  or  iha  uil  luuy  rrat  upon  cutton,  ur,  fiooll^,  tUu  Jar  may  be  of  such  riae  ns 
U  itennli  the  witbdnwol  of  the  8pc>ciiueii  tuJI  Smt. 

g  S31.  In  some  cmam,  when  a  ilelicatu  at  Tolimhlo  BpcclmciQ  U  In  a  Jar  or  vial  wiUi  a 
iiUi  t<iu  nnaU  for  lU  easy  or  aafe  rxtractloD,  ihe  jnr  Bhoald  l^^  niLTific^.  PIac«  Its 
ith  joBl  DTQT  tbc*  vdg9  of  »  wtMo  pal)  or  box.  and  rap  it  smartly  with  a  Uammvr  to  a« 
1>ivak  iifF  ibr  (»p.  In  ivmoring  the  apeclmen,  avoid  tlio  bit»  of  glaw  vrliieh  may  hare 
lllcn  inlii  tilt*  jar. 

Wliiti  ihe  jilwA  Rtoiipcr  nf  n  jiir  cannot  Iw  ninovi-d  tn  llie  ordinary  way,  tdji  ilio  Imr- 
1b  oo  both  aldee,  ahi-niairly,  wiili  n  pira-  of  wooil  or  tbi-  i-dgi"  of  a  razor-«trc*p.     If  lliia 
ib  to  looien  tbo  stopper,  or  if  tlie  handle  brr&lu  nfl*,  tbe  j-tr  may  be  broken  open  as 
above. 

I  899.    In  tvninviDg  large  atx^lnifns  Frnm  alcohol,  especially  If  the  liair  or  reatberi 

^imala.  aqajr^se  the  abxilml  nut  w'ltU  ihu  bamU,  tUfii  (niH^ionc]  tlic  K.iH-rimen  for  a  fdkort 

''Ibnofhnn  a  book  over  llio  jar  or  aome  other  rMcptacle,  and  finally  rinao  it  off  wiib  a 

ttMun  of  watfn-.     In  tbi?  wny  eomc  aJoohol  ia  saved,  drrinf;  Is  retarded,  and  the  dissector 

llieodor  ucd  stiinulniin^  i-nwt  of  tbo  rBi>or  of  Ihe  ulrobot. 
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proze:>^  sections  and  dissections. 

§  323.  Frozen  Sections.— These  are  sections  of  desired  tliii'k- 
ussmadc  of  a  specimen  wliich  has  hccn  frozen  hard  so  that  the 
pMts  reUiin  their  natural  i-elative  positions. 

^eh  prrp«ratuinft  hnre  Ix^n  made  in  Enrope  anee  183'J,  and  in  {■omt*  ra^en  they  have* 
bMi  prrwrvnl  an  {it-riiiani'nt  preimrntinne.  A  flprics  of  fnnu-u  tk-etionit  of  Xhe  Uvnd.  in  tbe 
Buaam  »f  ihf  Mi^licnl  t^lniol  of  Maint>,  \ror«  ninde  l>y  Hr.  TbomttP  Dwifrht,  and  fonnnd 
4el«a1s(tf  tii^  work  on  tin*  Iioirl  (A>,     S«w  uIbo  hi.i  mon-  rerem  work  (B), 

Prova  peotlons  of  a  cat  were  made  by  n»  on  the  Slat  of  Jan.,  1870,  awl  were  briefly 
bribed  by  tbc  acnior  autli'>rin  '-i  I,    The  method  was  as  follows  : — 

i  324,  Tlie  cat  was  killed  with  chloroform,  the  arteries  injected 
»ith  red  plaster  and  tlie  veins  with  bine.  It  was  then  earefnlly 
fflipjiorted  in  a  natnral  attitnde  in  a  hox  of  liay,  which  was  placed 
"W  (if  doors  fur  thn*e  days.  The  eat  was  then  perfectly  rigid,  and 
f**  rapidly  ont  with  a  sharp  wide-bladed  saw  into  transections 
*btmt  1  cm.  thii'k.  The  cnttiiifr  was  done  in  a  c(_mj1  rixnn,  and  each 
wdion  when  made  was  placed  njion  a  glass  plate,  held  under  a 
pDUestrt*am  nf  water,  and  both  surfaces  freed  from  hair  and  fat 
r«rticles  with  a  soft  nail  hnish.  It  was  then  laid  on  one  side  in  a 
dislj  iiftij  jMjr  cent,  alcohol,  and  put  in  a  cool  place. 

As  the  sections  thawe<l,  tliey  wei-e  lianlened  by  the  alcohol  so 
w  to  ri'tain  their  form.  Each  was  then  mounted  in  a  compressed 
jar  (i£  316).  In  some  cases  the  viscera  were  sectiivd  from  falling 
nut  b_v  means  of  insect  pins.  The  cavities  of  the  heart  were  better 
■een  after  the  removal  of  the  plaster. 
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%  825.  The  foregoing  is  the  method  foilowed  in  making  the  tranBectioiis  shoim  Id 
Fig.  99  and  100.     The  following  modlBcationa  maj  be  desirable  : — 

1.  The  animal  should  be  bled,  when  anesthetized,  as  directed  in  %  379. 

2.  Probahly  eawdust  would  be  better  than  hay  for  support  during  the  freexing. 

8.  The  freezing  was  done  in  winter,  but  artificial  cold  might  be  produced  at  anj  time. 

4.  More  satisfactory  results  might  be  reached  by  making  sections  of  only  part  of  a  sin- 
pic  individual.  For  example,  the  thoracic  transections  would  be  more  true  to  nature  if 
the  lungs  had  been  filled  with  water  from  the  trachea  ;  this,  however,  would  have  spoiled 
the  neck.  In  like  manner  the  stomach  and  intestine  or  other  hollow  organs  coald  be 
distended  to  their  normal  mze. 

6.  For  the  middle  region  of  the  abdomen,  including  the  iutcstines  and  part  of  the 
uterus  and  xtrocyst,  a  more  satisfactory  result  might  be  reached  by  filling  those  oif^ant 
with  water,  and  keeping  up  the  pressure  during  the  freezing.  A  sharp  broad-bUded  kniCe 
could  be  used  to  transect  the  abdomen  ventre- dorsad,  and  a  narrow-bladed  saw  used  for 
dividing  the  vertebrm. 

%  833.  Frozen  Dissections. — While  frozen  sections  display  the  actual  relative  poat- 
tion  of  organs  which  lie  in  a  given  plane,  they  are  unsatisfactory  for  the  same  reason  that 
microscopic  sections  often  are  :  it  is  rare  that  a  complete  view  is  affbrded  of  any  aspect  of 
an  organ.  Hence  we  believe  that  for  many  purposes  there  should  be  a  combination  of 
freezing  with  ordinary  dissection.  For  example,  with  a  frozen  cat,  most  of  the  thorax 
could  be  removed  with  the  saw.  Then,  before  thawing  took  place,  all  the  rest  of  the  tho 
rax  could  be  cut  or  nipped  away  so  as  to  expose  the  entire  cephalic  surface  of  the  dia- 
phragm, with  the  oesophagus,  great  vessels  and  nerves  projecting  for  a  short  distance. 
The  pelvic  region  could  then  bo  removed,  and  the  preparation  mounted  in  strong  alcohol 
so  as  to  retain  it^  form. 

S  327.  FleriMe  Preparations  nf  Miadea. — Dr.  Thomas  Dwight  has  published  (1)  the 
results  of  experiments  by  himself  and  others.  We  are  unable  to  contribute  anytbiag  to 
the  subjert. 

§  328.  Preparation  of  Hollow  Viscera. — Aside  from  preserva- 
tion like  other  soft  parts,  tiie  stomach  and  caecum,  the  lungs,  the 
urocyst  (urinary  bladder),  and  cholecyst  (gall  bladder)  maybe  pre- 
pared by  permanent  inflation  with  air  or  alcohol  so  as  to  display 
their  size,  form  and  subdivisions  with  more  or  less  of  their  texture. 

Since  the  stomach  is  most  frequently  prepared  in  this  way,  the 
following  directions  apply  more  directly  to  it,  but  they  may  be 
readily  modified  for  tlie  other  oigans  named.  The  parts  of  the 
stomach  are  shown  in  Fig.  81. 

§  329.  Memo^al. — The  viscus  should  be  removed  from  the  body 
as  soon  as  possible  after  death.  If,  liowever,  the  stomach  or  c«e- 
cum  has  been  freed  from  its  contents  as  described  in  §  383,  the 
removal  may  be  longer  delayed. 

There  should  be  left  attached  to  the  viscus  a  portion  of  each, 
canal  continuous  therewith,  about  6  cm.  long  if  possible.  With, 
large  specimens  this  length  may  be  greater,  and  with  small  ones  it 
must  sometimes  be  less.    To  secure  so  much  of  the  oesophagos  of 
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the  diaphragm  must  be  cut  throngh  ;  aftor  division  of  the 
circlet  of  tlie  di.'iphmgm  may  Ije  left  attached  tliereto. 

§  330.  Cleansing. — The  organ  c^hould  be  manipulated  in  water 
8o  as  to  expel  the  contents  and  dislodge  the  muous  from  the  eutal 
flir&ce.  When  possible,  as  with  the  ca?cum  and  with  the  stomachs 
of  some  of  the  lower  vei-tebrates,  the  org-an  shimld  be  enert-e-d.  lu 
case  the  ental  surface  should  be  thoroughly  cleansed  with  a 
am  of  water  from  a  faucet  or  syriuge. 
If  desii"ed,  the  capacity  of  the  viacua  may  bo  measured  as  di- 

ing334. 
Normal  salt  solution  sliould  then  be  thrown  into  the  organ,  and 
it  should  be  allowed  to  tioak  in  the  same  for  a  few  hours,  or  until 
blond  is  removed.     If  any  part  projects  above  the  surface,  it 
d  be  covered  with  a  layer  of  absorbent  cott^^in. 

331.  Trimming. — After  sufficient  soaking,  expel  the  n.  s.  s., 
idG  place  the  organ  upon  a  clean  tray  or  dish.  Provide  two  com- 
preesors  or  some  linen  thread,  blowpii)e,  coarse  forceps  and  coarse 
•ciasors  curved  flatwise. 

Close  the  fit«  end  of  the  cesopha^s  with  a  compressor  or  liga- 
tan?.  Into  the  duodenum  introduce  the  blowpipe,  inflate  the  organ 
loa  moderate  degree,  andcloAt-  tin;  orifice  with  a  compir'ssor  or  liga- 
ture. If  the  latter  ia  employed,  the  orifice  may  be  controlled  by^ 
thefingcra  of  the  ojjerator  or  of  an  assistant  while  the  thread  is 
ippliod. 

lu  trimming,  the  fat  and  vessels  and  connective  tissue  are  to  be 
Ipwped  with  the  forceps,  and  cut  off  close  to  the  viscua.  The  con- 
Turity  of  the  scissors  must  be  kejit  toxvard  the  orgau,  and  care 
taken  not  to  wound  it  with  the  point  of  the  forceps. 

Tlie  subsequent  steps  in  the  operation  vary  according  to  the 
;»-"  nt  -  air  or  alcohol — to  be  used  for  the  permanent  inflation. 

;  ;>;i2.  Inflation  with  Alcohol. — ^This  is  XiciU'V  adapted  lo  the 
lnaga»  and  to  delicate  specimens  which  miglit  not  withstand  the 
pRflsnre  and  manipulation  involved  when  air  is  pm]>l<typd. 

Place  the  organ  in  -IS-fif)  per  cent,  alcohol,  in  a  dish,  or  better  in 
ihejar  in  which  it  is  to  be  presened.  Cut  off  the  ligatured  smaller 
end,  and  secure  in  the  orifice  the  canula  of  a  syringe,  or  a  canula 
ttmneclecl  by  a  rublwr  tube  with  the  canula  of  a  syringe;  place  a 
ligature  at  the  orifice ;  then  distend  the  organ  with  the  same  per 
rent,  of  alcohol.  If  a  bulb  syringe  is  used,  or  if  the  injecting  syr- 
tnge  ia  provided  with  a  cock,  it  is  only  necessary  to  tighten  the  lig- 
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ulnre  at  the  lime  of  ileaii-ed  distension  ;  otlierwisf*,  the  refinx  o 
alcuhol  may  be  preventt-d  by  a  small  compressor. 

The  jar  selected  sliould  be  so  large  that  the  inflated  oi^gan  may 
Bwhn  witliont  pressure  against  the  sides.  It  may  be  kept  fVora  the 
bottimi  either  by  su.s)H-nding  it  by  a  thrt-ad  from  Ihe  hxip  or\  the 
jar  cover,  or  by  altaehing  a  piece  of  cork  or  a  bulb  of  thin  gla,«s. 

§  833.  Injlatioii  with  Atr^  aiid  Bri/ingF.—ThU  method  is  less 
expensive,  bnt  more  complicated : — 

After  trimming,  cleansing,  poaking,  and  trinmiin!;  as  above  di- 
rected (§§  33(>,  331),  the  organ  is  to  bo  i>artly  filli'd  with  a  t«atumted  ' 
solution  ot  arseniate  of  soda  {%  269),  and  placed  in  the  same.  The 
projecting  i«irt  should  be  covered  with  absorbent  cotton,  and  the  i 
wholi'  should  be  turntKl  at  least  once.  According  to  size,  it  should 
remain  In  the  solution  for  from  3-12  hours.  If  left  too  long,  the 
tissm's  are  gelatiiiiztnl  and  rendered  incaijable  of  witlistanding 
X>ressure  and  manipulation. 

Expel  any  liquid  ctmtents  as  completely  as  possible,  and  let  the   , 
organ  drain  from  a  clean  smooth  surface.  ^H 

Select  two  finc-grninc*!  corks  adapted  resjiectively  to  the  two  ori^ 
flees.     AVith  a  ral-tailcd  file  girdle  each  with  a  funow  at  about  the 
middle  of  the  length.     Perforate  the  larg<*r,  atid  lit  verj'  closi'ly  into 
it  a  piece  of  glass  tube  projecting  about  3  cm.  from  the  larger  end. 
Fill  the  grooves  with  mucilage,  and  secure  eadi  cork  by  windii^g^ 
about  it  at  the  level  of  the  groove  a  string  or  rubber  band.  ^H 

To  the  glass  tube  attach  a  rubber  tube.  Inflate  the  oi^gan,  and 
appl)'  a  compressor  near  the  glass  tube.  Put  a  tack  or  a  small 
scn'W-eye  into  each  cork,  and  i<u9|Mmd  the  organ  from  screw-books 
in  a  natural  position,  in  a  warm  bnt  not  dusty  place.  If  the  organ 
is  large,  or  drags  too  heavily  upon  the  slender  ff.-^ophagns  aud 
intestine,  support  it  by  bands  of  imi-chmiMit  or  oiled  i>ai«?r. 

Connect  the  rubber  tube  with  a  gas  jet,  or  with  the  outlet  of  a 
gasometer,  or  other  apparatus  by  which  continuous  pressure  may 
be  made.  Remove  the  compressor,  and  tuni  the  gas  on  cautiously, 
so  as  not  to  distend  the  organ  unduly. 

The  escape  of  gas  will  be  slight,  but  its  accumulatiou  should 
be  avoided,  and  the  place  well  ventilated. 

If  uo  artilieial  means  of  inllation  are  available,  air  may  be  blown 
in  fn^m  the  mouth,  or  injected  with  a  s)Tinge,  but  in  these  cases 
constant  attention  is  recinired  to  prevent  collapse. 
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When  the  organ  is  perfeetl^-  dry.  tlie  ends  containing  tho  corke 
be  cut  off»  and  fresli  corks  secured  wiUi  niuollage  only.  In  al 
leaat  one  of  lUe  corks  should  be  a  scrow-eyo  to  whicli  the  labt-l  may 
be  attached,  and  by  which  tiie  specimen  may  be  susj^ended  Irom  a 
screw- hook. 

t  Finally,  by  excising  one  or  more  pieces  of  tlie  wall  with  a  keen 
ilpel,  the  position  aud  shape  of  the  oriiice^  may  be  displayed. 
A.  Drinl  ioQiitod  fpedmens  shimUl  bt.*  krpi  fn-e  &om  <laat  nnd  moiotun',  in  doae  eaam, 
botes  or  jam.     Theg  tftoitld  not  U  rantinfied. 

B.  UtdntMl  prep&rmlioo!)  which  have  been  <lrlf<l  without  ^•oiwDing'.  or  Uavo  boen  UiBuf- 
IdcDUy  poUim«d,  niay  be  spmyvd  wiih  the  imlution  of  nneiiiato  of  eodm  by  meatM  of  an 
uaUaer.  ThU  ahuuld  bo  douc  cautiously  onU  over  a  email  arc*  nc  ■  time,  Im  tbo  entire 
rnrut  collft|Me. 

C.  ArminliiMt  to  k  p&rufrraph  la  the  "  Atneriesn  Natorallrt  "  for  March.  16N1,  po^  3S2, 
"Dry  ipociuLBaB  may  be  freed  from  psroaites  by  eprayia^  witli  aoUydroua  sulphurous  acid." 

g  334.  To  measure  the  Capacity  of  an  Organ. — Thi.s  may  be 
tlone  in  either  of  two  wnya : — 

I.  The  organ  may  be  tilled  with  wat«r  from  a  vessel  of  known 
<apQcity,  and  the  amount  mesusuretl. 

Ji.  Tlie  orpnu  may  In-  fillid,  and  ita  contents  allowed  to  esca[)e 
a  vessel  nnd  then  measured. 

Id  employing  either  method,  certain  precautions  sliould  be  ob- 
■rred:— 

1.  The  organ  should  be  completely  emptiwl  of  its  contents. 

2.  It  should  not  bo  measured  until  after  the  cetisation  of  any 
f'ttutraction  wliich  may  exist  at  or  soon  after  death. 

8.  If  poiJsible.  it  should  be  lield  by  an  assistant 
1  It  sliould  rest  in  a  dish  of  water  so  that  the  water  used  in 
nMoanring  may  not  exert  undue  pn'ssuro. 

5.  Since  only  the  capacity  of  tlie  <irgan  itself  is  dosiivd.  care 
must  be  taken  to  let  the  water  go  no  farther  than  the  outlets.  With 
tie  stoma«'h,  for  example,  the  pylorus  should  be  closed,  and  the 
itttftidnred  water  shoiild  not  rise  into  tlie  opsopha^is. 

6.  If  llie  organ  is  not  to  be  pre-n-rvetl,  the  pylnrus  may  be  tied. 
But  as  tying  injures  the  ]>arts,  a  specimen  which  is  to  be  preserved 
fiiay  have  tlie  outlnt  held  by  an  assistant  or  closed  by  a  compressofj 
I't  W  other  mechanical  means. 

7.  If  the  cardiac  orifice  is  large,  the  water  may  be  poured  in. 
tf  9mall.  it  may  be  introduced  tliroiigh  a  tunnel  or  through  a  can- 
nla  (vranected  with  a  syringe.    In  the  one  case  hydrostatic  pressure 
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must  be  avoided,  and  in  the  other  no  more  force  should  be  used 
than  will  suffice  to  propel  the  water  veiy  gently. 

8.  If  the  contained  water  is  to  be  measured,  the  organ  should  be 
brought  to  the  edge  of  the  vessel,  and  the  latter  filled  so  that  the 
outlet  of  the  organ  may  be  carried  over  its  edge.  Then  the  contents 
are  to  be  carefully  expressed  into  another  vessel.  In  no  case  must 
the  organ  be  made  to  support  the  weight  of  the  contained  water. 

9.  While  fall,  tlie  organ  should  be  measured  as  to  length,  width 
and  height,  and  as  to  its  girth  at  one  or  more  points. 

§  335.  To  measxire  the  Volume  of  an  Orgran. — ^The  following 
method  is  proposed  by  Dr.  H.  P.  Bowditch  {1, 149) :  "  Plunge  the 
organ  into  a  vessel  already  full,  and  measure  the  overflow." 

Of  course  the  full  vessel  must  stand  in  a  dish  from  which  the 
overflow  may  be  collected,  and  the  ordinary  anatomical  tray  will 
not  answer.  In  some  cases,  therefore,  tlie  following  method,  though 
less  simple,  may  be  more  easily  adopted,  and  the  result  will  be 
almost  equally  exact : — 

Attach  a  cord  securely  to  some  part  of  the  organ.  Place  it  in  a 
vessel,  and  fill  the  latter  with  water.  Then  remove  the  organ  by 
means  of  the  cord,  and  the  amount  required  to  fiU  the  vessel  will 
represent  the  volume  of  the  organ.  In  most  cases,  the  space  occu- 
pied by  the  cord  may  be  disregarded. 

General  References  to  the  Preservation  of  Soft  Parts. — The  following  are  in  addi- 
tion to  the  references  given  on  p.  lU  : — U.  S.  Diapensatory,  IStb  ed.,  Art.  Alcohol; 
Watts,  A ;  Baley,  A ;  Oautber,  A,  Appendix ;  Keen,  1,  2 ;  Dwight,  A,  B,  and  J ; 
Reeves,  A  ;  Highlej,  1 ;  Hyrtl,  A  ;  MoJBiBovice,  A,  36-37. 


gpBCtAL  APPAliATim  AJTO  MATERIAL :— Acid,  Afelic.  No,  ft,  mixed  wKh  aa 
i^uaJ  vntunie  of  water — Aoiliuo  Red  (Magt-uta)— AniltnL*  Blu« — Bm«w«x — Uerlin  Bltie 
i*«r  ^  IWBi — r*nniDe  No  40— Chronn>  Yellow— Chrome  Orwn— ColvUl  BIu»>— Wains 
Oi  ot  lUO  "X.  capaciiy — Mngenta  or  Auil'me  R^— Mixing  "Disli,  400  cc.  cniuicity — Pedtlv  nf 
Wood  Of  Porceloia — Pins — Flutter  r>f  Pari*,  Finoat  Dental — Red  Lead — Sponge — ?yriiiBo 
«Uk  UHrt«d  OmiUe— Tbr«a<l.  Untn  No.  2"i-3S,  Cottou  Nu-  20— TurptuliDc,  Oil  of— 
Vwntah,  Copii] — VermilJoD,  American  or  Ctilaoae. 

f  Sf  337.  TliM  object  of  injections  is  to  render  the  blood  vessels 
more  appan^nt,  and  thus  to  facilitate  their  detention.  The  ini)M)r- 
Uwce  of  a  perfect  familiarity  with  their  position  and  relations  <;unuut 
bt- uverestiniated  from  the  Hurgical  and  *^xperinientul  standpoints. 


i  Sifi<  Syringv. — A  fringe  i«  usaiilly  employed  to  force  the  I^jl-cUdk  miss  iolo  ibe 
M«w|  Tenuis.  It  slmulJ  bave  llio  Rdlnwing  fcAturea  :—{A)  Amplf  capudiy.  eo  lliat  unc 
Tifttge  fall  will  Gil  tlie  t^utln*  arUirinl  or  vi>nuaa  mystvm  uf  ilic  animal  to  be  injvct^.  Of 
nana  tbU  dotM  not  apply  to  largn  onlmnli!  liku  liurwa^  One  of  300  ci*.  ik  adaptud  to  cats. 
IB)  Tbe  piffton  of  tho  Byringa  sJiotilil  fit  well  ami  1»l-  l(«iber  luched  (Fig  35).  (C)  Tliero 
tlv^M  be  caoulis  of  rarioua  iizcs  rorreffpiiniUntr  to  rho  difii-rent  vetwU  to  be  injected. 
Tito  ttruii  anatomical  ayrinifea  (Fig.  37,  3H)  are  lipsl.,  hiil.  qiiite  expennive. 

Care  of  the  Syringe.— A»  Mwn  na  an  inJL-ctiim  U  finlBli«l.  exptvl  any  remalnloff 
flMer  Into  thu  watftti  pall.  Tlien  fill  the  8rrin(*i<  M-%-ora)  limc«  with  clean  water  and 
ttfi  H.  Force  a  |wrt  of  a  Byringe  full  ilirouirh  the  canala.  w  it  mar  bo  entirely  emptied. 
VtMlly,  U  b  boat  to  unwn'w  tho  top  of  the  burM  and  rt-movv  (he  ptttlon,  mi  that  the  liur- 
■dtBaybe  entirely  eniptiiYl.  Witw  cbe  pivtoii  wUU  an  old  lonvl  uud  oil  tin-  hither 
I«Amg  before  returning  th«  piston  to  the  imrrfl. 

If  IiIbi*  or  wax  man  b  employett,  the  syringe  should  be  cleaned  vklt  hot  (eater. 

If  iho  plHon  beeoniM  m>  looae  that  the  mass  pu^se;^  it  tnitteAd  of  l>ein(^  fonxd  ont 
iSimu^h  the  cannla,  remove  the  piston,  and  make  the  leather  packing  flare  sliehdy  (Ft^.  35). 

If  llie  nrnoU  bccomca  cloffged,  it  muy  be  easily  opened  by  aBlnir  a  Bmall  knitting 


%  830.  White-Metal  Syringe  fPijt'  %).— Syrinf^«  of  tl)i»  kind  ore  chaap  and  antwcr 
*vj  *e)l  fnr  both  ooane and  flneinjeciions.  The  metal  eanula  Is  much  too  large  lo  inwrt 
(BUatdiDary  reMcl,  but  that  difficolty  may  bo  easily  orenximii  by  the  oae  of  {;bue  can- 
*l»lRf.  ajj  and  a  rubber  tube  for  connection  (Fig.  42;. 
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Barrel. — TIil*  hkirol  of  the  ^rinfio  Is  tho  Inrgi?  tyllTwlrinil  part  in  wliirU  t}io  pUlon  &t«. 
TUo  iujecting  n\&x>  \»  JraivD  intu  it  by  piiUiti);  the-  pisU)D  iu  tlii-  lii nation  uf  Uu:  liandU-. 


^i^imi 


Conula. 


Handle.  ^^  Leather  Dacked  pliton. 


PlO.  85.— WUITK-MKT-VL    STRTSftE    WITH   TOP    UNSCREWED   XHD    PlfftoH 

UEUtlTKD  ;    X  .9. 

Canula. — The  oiDiila.  Is  the  Bmnller  part  which  sen-M  to  conaiMn  tho  iipinge  witli  tltc 
object  to  l>i'  iiij<rtc<l. 

Huidlc— Tt)<<  iHtndle  is  it  continuation  of  ibe  pUton.     It  projects  from  the  barrel,  anJ 
by  it  tliu  piston  \»  m<ivc<J. 

Piston.— The  pisuwi  of  a  syringe  is  within  tho  bRirol.     Its  i-utl  Bhotild  ho  lacked  with 
IcAtlier,  08  Ahown  in  thr?  tignre,  ao  ihftt  it  will  fit  very  closely. 

Canula  or  Nozzle.— TIte  conula  aervea  tti 
ooonert  the  Bjrlnf!:n  with  the  ohJM't  to  be  1d- 
jwt*^.     The  flnd  Hhould  be  cnt  off  ob)iqtM>)j'. 
n    li  is  then  Ilkf!  n  wi-dpe.  and  ihiit  Ik  Insrrted 
D  into  ihr  vcaao]  much  moiv  etiai\y  than  oar 

cut  MitiNivly  off. 

DThe  «i1iber  at  thn  cftniiln  vhoiild  \k  m 
^rrat  as  can  be  put  into  the  rt-aeol  to  lie  iu- 
ji-ritsl.      For  i>Iult.'r  lujcclionB  (^  34ll  the 
Fig.  !J4. — (.'aM'1..c:    x  .6.  coimiIo  ohnuld  not  he  1c(«  than  I  mm.  at  ll* 

oarruvrcet  |Miitit. 
A.— .Metal  cauula  with  loteral  nrtns  at  the  end  ucxl  the  svrjugc.  and  a  diiffat  alioolder 
at  the  Ktuall  cod. 

B. — A  g'tow  ainul*  cut  off  obliquely  at  it«  small  eod. 
C.~.A  gluHB  tiilK'  dmtvu  out  for  two  canulie, 

§  340.  To  pn^paro  glftsa  rnnnlffi,  take  a  glass  tube  about  6  mm. 
in  diameter  atid  fr^tni  8-10  cm.  in  iHiiglli,  and  lieat  its  middle  evenly 
ill  a  Bunm^'ii  flame.  Whon  tho  glass  is  softened,  draw  the  two  ends 
apart  nnlil  the  tube  is  suffleiently  n^diu-e*!  in  ealilxT  in  the  middle; 
tlien  after  cooling  make  a  fine  scratch  witli  a  file  as  shown  in  C,  and 
the  tnn  may  be  broken  apart,  Wiien  separat*^^,  ^rind  the  t'nd  first 
on  a  line  tile  witli  water  to  make  it  oViIiqno  ils  in  A  and  B,  and 
finally  on  tlie  fine  oil  stone  to  make  it  smooth.  Heat  the  larger  end 
in  the  flame  to  round  the  sharp  edges. 


lyjSCTlOy   MASSES. 
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I  thil  Qgore  (Fljf.  87>  of  tliv  rcgulnr  brass  aiiutomitttt  pvringf,  are  ibofrn  raureWQlttJ 
jarioa*  aaee  uod  a  «c(»nl>lu  8t<)|>-rnck.    TLe  slop-cock  fits  upou  ilio  uud  of  Uia  diort? 


torrott. 


Ffo.  37. — Bram  t^ruiNOR;  k  .5. 

euuh  of  the  ^ringr,  and  the  curnlv  (or  InscrtioD  in  the  remelfi  (It  apon  tbe  eod  uf  tko 
*V«aek.  Ill  moM  s/rin^'ca  of  ilila  kind  tlit>  8top^x>ck  ma^  Lio  d]ep«asi<d  with  and  the 
fiUm)  JirCTjtly  u>  ibo  syrinj^o  if  tUiwrwl. 


INJECTION  MASSES. 

?341.  Plaster  of  Paris  Mass.— The  most  convenient  mass  is 
roiti|)03frd  of  tin?  tinest  plust'^r  of  Palis  stained  with  ciirmine  yolu- 
tioii  fnr  artf-ries  atid  with  Brrlhi 
hlDt?  for  veins.  To  facilitate  the 
lflfI>aration  of  the  niass*.  a  qnan- 
tily  of  both  colors  should  be  kept 
to  stock. 


^s^ — 


Fio.  S8.— .SvALL  Braiw  STKIMiV.  witu 
Removauub  Hror-cocK  akd  Cakcub 
nm  Fine  Ikjbctioi«s:  ■*  Z. 


$  343.  Carmine  Solution. — 
Thia  is  j)n_'pati*d  by  grlitiling  tf)  a 
J«afle  4-^1  grams  of  c^riiiino  No. 
f40  in  St)  cc.  of  water  and  then 

Iving  it  in  50  cc.  of  strong  ammonia.    To  this  solution  is  then 
75  cc.  of  ffh'cerin  and  flO<>  cc.  of  water.    After  shaking  well, 
[filttT  through  Hue  thiunel  or  absorbent  cotton. 

i343.  Blue. — Bt-rlin  bine  (§  144Di,  a  satnratod  aqueous  solution, 
ffc.,  glycerin,  7o  cc.  Mix  the  glycerin  and  the  bUn*.  and  filter 
MS  for  red-  The  glycerin  jui'Sfrves  the  solutions  and  retards  the 
■tting  of  the  plaster  (Gage.  7,  717). 

JE  314.  Various  Colors— A.  TPf'?.— Plaster  mass  may  be  well 
mlnpod  by  American  or  ChineHt-  vpnniliou,  red  lead  or  a  solntion  of 
atiihno  red  ("magenta) :  Magenta,  2.5  grams ;  50  per  cent,  alcohol, 
100  cc. 
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B.  Blue, — The  plaster  mass  may  be  colored  blue  by  cobalt  or 
ultramarine  blue  or  a  solutiou  of  aniline  blue :  Aniline  bln^  2.5 
grams ;  60  per  cent,  alcohol,  100  cc. 

O.  YeUow  or  Green. — Employ  chrome  yellow  or  green. 

Permanent  preparallons  should  not  be  made  of  an  animal  in- 
jected with  a  mass  colored  by  one  of  the  aniline  dyes,  for  they  are 
soluble  in  alcohol  and  fade  in  the  light  The  rermilion  and  cobalt 
blue  are  the  most  permanent,  but  the  carmine  and  Berlin  blue  last 
many  years. 

§  345.  Freparatiou  of  Plaster  Injection  MaBsea. — ^The  masses 
should  be  used  immediately  after  preparation,  and  before  the  plaster 
has  time  to  set. 

Approximately  the  same  volume  of  plaster  and  liquid  should  be 
employed  for  ordinary  injections.  If,  however,  one  wishes  the  mass 
to  fill  the  smallest  vessels,  the  liquid  should  be  increased  so  that 
the  ratio  is  as  1-2  or  even  1-3. 

A.  Mass  Colored  with  Carmine. — Measure  out  100  cc.  of  the 
finest  plaster  of  Paris  and  put  it  into  a  mixing  dish,  a  tea  or  coffee 
cup,  that  wiU  hold  about  400  cc.  Add  to  this  plaster  about  100  cc. 
of  the  carmine  solution  (§  343),  and  mix  thoroughly  with  a  wooden 
or  porcelain  peatle.  Finally,  add  slowly  and  with  constant  stirring 
the  60  per  cent  acetic  acid.  Add  the  acid  till  the  color  changes  to 
bright  red  and  the  odor  of  the  acid  in  the  mass  is  quite  i)erceptible. 
An  excess  of  acid  is  less  injurious  than  a  deficiency. 

B.  Mass  Colored  with  Berlin  Blue. — Plaster  same  as  for  car- 
mine. Add  100  cc.  of  the  Berlin  blue  solution  (§  343),  and  stir  well. 
No  acid  is  necessary. 

O.  Masses  Stained  with  Aniline. — Measure  out  100  cc.  of  plas- 
ter and  put  it  into  the  mixing  dish  as  directed  above;  then  add,  for 
red,  20  cc.  of  the  magenta  solution  and  100  cc.  of  the  15  per  cent 
glycerin  solution  {%  171).  Stir  thoroughly.  For  blue,  add  60  cc.  of 
tlie  blue  aniline  solution  and  75  cc.  of  the  15  per  cent  glycerin. 

D.  Mass  Colored  with  Vermilion  or  Med  Lead. — Put  25  grams 
of  the  dry  color  into  the  mixing  dish  and  add  25  cc.  of  16  per  cent. 
glycerin.  Grind  the  color  thoroughly  to  crush  all  the  lumps. 
Finally,  add  100  cc.  of  plaster  and  100  cc.  of  15  per  cent,  glycerin, 
and  mix  very  thoroughly. 

E.  Masses  Colored  with  Cobalt  or  Ultramarine  Blue^  Chrome 
YeUow  or  Oreen. — Employ  15  cc.  of  the  color,  and  prepare  as 
directed  for  the  vermilion  (§  344). 


WAX    J.VP    TALLOW  IIFJSCTIOH'8. 
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Wax  and  Tallow  Masses.—  Wax  Mass. — Beeswax,  2 

rtsi ;  Canadji  balsjun,  2  jt-iits  ;  V*'rmi)ion,  2  parts. 

Mix  th*'  wax  and  Canada  balsam  and  melt  over  a  waiter  bath. 
*heti  frriiid  tlip  vermilion  tlioroiiglily  in  a  small  amount  of  nmstic 
rarnish,  and  add  it  to  the  mixtui-e.  Heat  over  the  water  bath  for 
all"  an  hour  or  more.    This  mass  Hows  very  finely.     Hyrtl,  A,  010. 

Tit/fow  iVrjrss.— Tallow.  U(X)  grams;  Ma^esia  usta  (calcined 
jj^rnfsiat,  Ifl  grams  ;  Vermilion,  'iiO  gmms. 

Grind  the  magnesia  and  vornulion  in  a  small  amount  of  mastic 
irnisli  or  turpentine,  before  adding  to  the  melted  tallow.  Harri- 
fin.  A,  II.,  806. 

'M7.  Practical  Working  of  Wax  and  Tallow  Injections.— 

Tiie  animal  mnst  be  warmed  to  38-40*  C     This  is  Ix'sl  done 

large  galvanizeil  iron  dish   that  may  be  covered  and  the 

kept  hot  by  means  of  a  Bunsen  burner  or  in  some  other 

All  the  heating  .-should  hi!  done  in  a  water  bath  so  that  no 

raming  may  occur. 

hiMi  the  animal  is  warmed  thningh  (the  time  requihHl  de- 
on  the  size  of  the  animal),  the  canula  should  be  put  in  posi- 
tion (S  358).  Warm  tlie  syringe  thoroughly  by  tilling  it  witli  hot 
water  and  slowly  emptying  it.  AVami  the  mass  till  it  is  quite 
flaid,  and  stir  it  well.  If  it  is  not  heated  above  60*^  C,  it  viill  not 
bam  mo»t  nuiinmalian  tissues.  Fill  the  syringe  with  the  mass  and 
fnrw  it  out,  to  make  sui-e  tlu'  mass  is  thoroughly  mixed.  Thm  (ill 
t^8}ringe,  connect  it  witii  the  caiuda  in  the  vessel,  and  force  the 
in  rather  more  rapidly  than  directwl  for  plaster  (§  359),  but 
tbe  operation  should  not  be  so  long  continued. 

Od*  <mnnot  tqject  Ptahea  or  Ain[>}iII^  with  wnx  masg,  n«  Hjrnl  has  wpII  ea'»d,  for  Uio 
^  nqolnd  to  «ninn  the  sabjc^  ami  ilid  maM  wnnld  vttnk  the  ttsacicM.  Fnr  t)if>m,  r<1*st«r 
<*Mm  atbef  cold  flowing  mass,  or  g}ae  wtucli  rL>ntmo6  liquid  at  «  low  le-mperetDre,  mtut 

After  the  injection  is  finished,  the  animal  shoxild  n'main  in  a 

Ifool  place  for  at  least  three  or  four  houi-s  before  the  dissection  is 
DommencKl. 
$  ft48.  Choice  of  Specimen  for  Injection. — A  young  adult  and 
||||ll  cat  is  bt'?t.  It  should  be  fainting  except  for  special  purposes. 
**!  340.  Time  of  Injection. — Inject  before  the  rif/or  -mortis  comes 
on.  If  that  is  impossible,  it  is  better  to  put  it  into  warm  water 
(36®  C.)  for  an  hour  to  make  the  muscles  flexible.    This  is  not  abso- 


tn^mnscles  on  the  ccplialic  side  (upper  side  in  the  present  postun'). 
The  femoral  vossi'ls  are  jnst  entad  of  the  skin  and  connective  tissue, 
and  parallel  with  the  femur  in  the  proximal  t!:ird  of  the  meros. 
To  Hxiwsp  the  resaelA,  lift  a  triangular  flap  of  skin  i,Fig.  39). 

g  S-Vi.  Parting  the  Hair.— Heforo  making  the  incisions,  wet  the 
huir  well  with  a  sixingt',  and  with  a  comb  ])arl  il  ahmg  the  lines 
whwre  the  indsions  are  to  be  made.  Incisions  can  be  very  much 
more  neatly  and  easily  made  after  the  skin  is  thus  exposed. 

Pro,  S9. — Preparation.— Tim  arterit-it  were  inji-rt't)  nMiiliul  frnrn  tlie  norta  ulMldniEanlis 
|0I);  ihi*n  llii*  vciris  wltp  injoptL«d  fnim  tla-  V,  )M>p1ita«  in  tlie  {loplitral  6]woc,  in  tlie 
vity  of  tlif  kjMw  (Pig  801.     After  hair  au  hour  ihf  irianffiiltir  flaji  uf  ultin  was  tlis- 
fm>  oiwl  tumrd  to  tbe  left  and  8«>(-iirei.l  bv  a  plii  jfi^lng  tliMutili  it«  tip  Julo  the 
uf  the  \t!f\.  lucriie.    All  thL*  fat  and  coDnoctirw  limtui  were  then  removed  with  tlic 
;  fini-  rumr]«  ami  scfcaors, 
A.  (.Arterial  feraoralis — F^'momi  artery.— This  U  tlie  eoDlinaalioD  of  tho  A.  Uiacn 
-fiia  'Ji  HHi.     It  is  hnlwM'n  thp  vein  nnd  nerve. 
Aao.  abd.  ext.    Anoulus  abdomioalis  fxterior  s.  ectalis — Extrma)  (octal)  lojnii- 
Dal  iiiif[.— This  is  tb«  ectal  openlof^  nf  tho  ioguinal  canal  through  which  the  e/urrda  gper' 
fuaoa  Into  the  Bbthituinal  cavity, 
C.  9p.     Chorda  spemiatica — 9(»TBmtic  onxl. — Thip  ih  r  hunrllc  nf  ptructDrtf*  possiDg 
Uic  testis  to  Oip  ahdomttifll   mvity.     U  \b  oJiup'HR'd  niuinly  »f  the  upcrmm ie  artery 
u  ami  the  rn*  tirftrtu*. 

P,     Ligamentuni  Poupartii  (Pougtart's  ligament.  Crtiral  arch), — This  in  n  tiga- 
B'ttUiu^or  spnneuTTitie  iirt*h  tlnrftnd  nf  whieli  pcmn  tli4*  remnrai  veMaeln. 

N.  iMcmi)  cniralis  anterior  lAntorior  crural  nprvef.-'Thin  Ia  thn  largpfil  hmnrli 
af  ilie  lamhar  plexaa  of  nvn'etf.  It  la  Iwth  miucular  and  nttaneoua  in  divtribution. 
Quiiin.  A,  I.  OOl 

Scarpa'*  Triangle. — This  ia  the  triangalor  deprcasioti  on  tbe  cephalic  sUk  of  Ibe 
■HRS  In  wliirh  the  (iinunl  vcflselftftre  fiiuiid.     Quain,  A,  I, -454;  Gray.  A,  &4Q, 

V.  iVenai  femoralis— Femnrml  vein.— The  fonuiml  vein  ie  Cfmiinoe*!  by  the  V.  iliaif* 
(MBDinlta*  It  paMflg  into  ihe  Ahdnmen.  It  im  oiutlat]  nf  the  artery  as  tbctnopam  duraad 
itf  tlw  Uframontam  Poapartii.  but  voiurad  of  it  in  the  racros. 

\  355.  Dissection. — With  the  tracer  and  fine  forceps,  very  caiv- 
Mly  dissect  the  artery  free  from  the  vein,  nerve  and  connective  tis- 
^ipfur  about  2  cm.  from  the  alxlrtiiiiual  wall.  Bi*  very  careful  not 
to  BiMcli  the  artery.      It  seems  only  about  half  as  thick  as  the 

ZnciBiona  in  the  Vessel. — Wlien  the  artery  is  free,  put 
idle  of  a  jwalijel  wet  in  15  per  ex^nt.  glycerin  entad  of  it  'Fig. 
*));  with  a  Charri^re  scalpel  then  make  a  V-skaped  incision  that 
»fll  include  about  one  third  tlie  width  of  the  vessel  aH  it  is  flattened 
fflilhe  8CAli)el  liandle.  Cut  entirely  through  to  the  scalpel  handle 
on  which  the  vessel  reste.  The  Clxarri^re  should  be  held  pen-like 
(Fit  63).  and  so  that  the  ai>ex  of  the  V  (Fig.  40)  shall  point  \)er\T;>K- 
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Veasct. 


Finfe^ 


VThf 


incij*^ni. 


erad.    A  more  convenient,  hnt  less  safe  way  for  beginners,  is  to" 

employ  scissors  as  shown  in  Pig.  4().  It  is 
sometimes  desirable  also  to  cnt  the  V  from 
apex  to  base  as  sliowu  in  Fig.  42.  Enlai^ 
the  o])ening  in  the  veseel  by  inserting  the 
probe  wet  with  15  per  cent  glycerin. 

8  357.  LigatureB.— While  the  probe  is 
still  in  the  vi'ssel,  with  the  fine  forceps 
grasp  tho  niidtUe  of  a  tliread  3(M0  cm. 
long  and  push  the  loop  throngh  entad  of 
the  vessel,  and  at  a  point  c<^iiti-ad  of  the 
incision  (Fig.  40).  The  loop  may  then  be 
grasi>ed  by  the  fingers  or  forceps  and 
drawn  thn)ugli  as  far  a«  desired. 

Jii\»  Instead  of  pushing  the  thread  thnmgh 

\\  ^  as  directed  above,  one  may  put  the  forceps 

entad  of  the  vraael  first  and  grasp  the  loop 
and  pull  it  through.     Benianl,  A,  263. 

\Vhen  the  thread  is  throngh  as  far  as 
desixwl,  cut  the  loop.  The  tlin*ad  nearest 
the  incision  is  for  tying  the  canula  in  the 
vessel ;  the  other  is  for  ligaturing  the  ves- 
sel when  the  injection  is  finished.  Both 
threads  should  bo  loosely  tied  in  a  sur- 
f/foiis  Knot  iFig.  41),  so  that  they  may 
be  quickly  tightened. 

§  368.  IntrodQction  of  the  Canula. — 
When  the  threads  are  prepared,  remove 
the  pml)e  frotn  tlie  vessel,  select  a  canula 
of  the  proper  size,  that  is,  as  large  as  can 
be  pnt  into  the  ves.sel,  and  make  sure  that 
it  is  open  by  blowing  into  it  or  forcing 
water  through  it  with  the  syringe.  Hav- 
ing wet  its  small  end.  put  it  into  the  ves- 
sel so  that  the  injetrtion  will  Iw  centrad. 
To  insert  the  canula,  grasp  one  edge  of 
the  V-sIiaped  incision  with  tlie  fnie  for- 
ceps and  pull  it  open.     Now  introduce 

the  oanidaand  push  gently  with  a  slight  twisting  motion.    At  tbe 
same  time  pull  with  an  equal  force  in  the  opposite  direction  with  the 
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fine  forceps  by  wliicli  thv  edge  of  the  inoision  is  prasiicd.  As  Boon 
aa  tlif  c-iiniila  is  in  the  vessel,  let  go  tlie  edge  of  the  slit  and  grasp 
lUe  whole  vessel  where  it  sheutlis  the  eamila.  Piiioli  quite  firmly, 
and  pull  while  the  eamila  is  pushed  intf)  the  vessel  for  about  1  cm. 

heeuniiln  being  smooth  slips  into  the  vessel  uotwithstandiiig  the 
iressnry  of  llie  forceps.     Rest  the  elbows  on  the  table  to  steady 

lo  hands. 

The  canula  should  be  very  snKwth,  and  the  serrations  on  tlie  for- 
}p*>  ninst  not  be  too  deep  or  they  will  cut  the  vessel.  The  canula 
lay  be  polisliwl  as  direetwl  for  instrunieniji 

183),  and  any  roughness  may  be  removed 
iv  the  oil  stone. 

As  soon  as  the  canula  is  properly  in- 
*rt*Ml,  put  the  thread  nearest  the  incision 
■"iff.  40}  so  that  it  will  pn>ss  on  the  cjiiinla 
rithin  the  vessel,  and  then  tighten  the  knot. 

the  canula  has  an  enlar^ceraent  near  th(^ 
iid  '  Fig.  30,  A ),  it  cannot  escape  when  tied  as 

Fig.  42.    If  there  is  no  enlargement  or  a 

|Us8  canula  is  used,  the  thread  must  be  lied 

[tij  some  part  of  tiio  canula  ontside  the  vessel. 

|U  there  are  tnmsvei-se  projectinns  (Fig.  36. 

^A),  the  thread  shLinld  be  tied  around  one  of 

thMm.     If  aglaitscannla  is  used,  tie  as  shown 

in  Pig.  42.     All  the  threads  should  be  knot- 

'ttl  in  a   hard  knot  finally,   and  the  ends 

dmold  be  cut  witliin  a  centimeter  of  the  last 

bot, 

i  350.  Tffaking  the  Ii\}ection. — As  soon 
«8  the  canula  is  secun»d  in  the  vessel,  fill  the 
syringe  i^Kirtly  with  water  or  normal  sjdt  solu- 

IJox  connect  it  with  the  canula  in  the  vessel,  and  force  a  little  of 
tW  liquid  in  to  make  sure  the  canula  is  open  and  properly  inserted. 
Incnnnectiiig  the  canula  and  syringe,  grasp  the  canula  with  one 
Itaodand  hold  it  tirmly  while  making  the  connection.  Do  the  same 
iaseijaniting  ihera. 

After  forcing  n  small  amount  of  water  into  the  vessel,  separate 
tbtf  ixinida  and  syringe,  e.\p*_'l  the  water,  and  then  prepare  the  mass 
«idinTt<*d  alM)ve  (§  Ii45).     Stir  the  mass  thoroughly,  and  then  fill 
'the  syringe,  Iwing  sure  to  lower  the  syringe  as  the  tnasaVa  AvK'ipn^ 
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into  it,  so  that  no  air  may  got  into  the  syringe.  Connect  tlic  syr- 
inge witli  tliecanula  which  in  in  th(!  vt\ss('l  i§  3J)8).  Hold  llie  canulu 
tinuly  with  one  liund  and  piill  toward  the  syringi^  as  the  mo^s  is 
foriTed  into  the  vessel.  Be  sure  that  the  vi^ufiel  is  uol  looped  or 
twiste<l  in  the  least,  but  drawn  jM^riplu'rad  Just  enough  to  stiai-rhten 
it-  Force  the  piston  down  steadily  and  r^jutiuuously  ;  do  not  allow 
it  to  stop  until  the  injection  is  finished.  If  the  canula  becomes 
c)<^^gedt  the  resistance  will  be  complete,  and  tliere  will  be  an 
entire  absence  of  the  elastic  feeling  which  comes  from  Oie  distended 
arteries.  Very  often  the  canula  may  be  opened  by  pulling  the  pis- 
ton back  a  little  and  tlien  forcing  it  down  quiekly. 

One  can  tell  only  by  ex|)erience  when  the  injection  is  finished. 
The  vessels  are  usually  tilled,  however,  when  the  piston  n^turns 
slightly  on  remitting  the  presyuiH?.  If  the  injection  is  carried  too 
far  or  th»^  pressure  is  too  great,  the  Siunilnnar  valves  (Kig.  102)  are 
liable  to  be  ruptured  and  the  heart  tilled,  or  some  vessel  may  give 
way. 

§  300.  Tying  the  Vessel.— As  soon  as  the  injection  is  finished, 
tie  the  vessi'l  with  llie  thread  provided  for  the  puiitose  (Fig.  42), 
draw  back  the  piston  slightly,  and  then  cut  the  string  holding  tht' 
canula  iu  the  vessel  and  r^'raove  the  canula. 

§  301.  Cleaning  the  Canula,  Syringe  and  nixing  Diah. — Do 
this  imniediati'Iy  after  the  injection  is  tinislied  betb^•  the  jilaster  has 
time  to  set  Exjiel  the  plaster  reraainiug  in  the  syringe  into  Uie 
waste  pail ;  t!ien  fill  the  syringe  with  waler  and  empty  it.  Do  this 
several  times,  and  then  force  some  clean  water  through  the  canula. 
Finally,  it  is  best  to  unscrew  the  top  of  the  syringe  and  pour  out 
any  liquid  that  has  passe<l  the  j>iston. 

Throw  any  plaster  n^niaining  in  the  mixing  dish  into  the  waste 
[lail  and  clean  out  the  dish  very  thonmglily.  llie  plaster  must  not 
be  thrown  into  the  sink  lest  it  should  s«'t  and  clog  the  waste  pipe. 
The  dissection  may  commence  in  half  an  lumr  after  the  injection  i» 
finished. 

§  86-^.  Injection  of  the  Femoral  Vein— Fig.  39.— Dissect  th^ 
vein  free  for  2  or  3  cm.  from  the  abdominal  wall  as  described  for 
the  artery  (§  3fi3).  Compress  the  vein  and  force  the  blood  centrad- 
It  will  pass  very  readily  and  leave  the  vein  nearly  empty.  Now 
press  on  the  vein  just  as  it  enters  the  abdomen  and  try  io  Uwcc  th^ 
blood  peripherad.  There  will  be  seen  a  bulging  in  the  vessel  ex- 
tending about  .5  cm.  from  the  body  wall.     There  are  two  vaivee  »* 
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Iht^  pcTiplioml  ond  of  the  enlargement  whicli  pn*vent  the  flow  of 
blood  ill  this  direction.  Makn  a  V-sliaped  incision  in  the  vein  cen- 
Inul  of  the  valvos  in  the  samo  manner  as  dii-eoted  for  the  artery 
(S  356).  Compress  the  tliorax  and  hold  the  cat  upright  to  facilitate 
Km*  How  of  blood. 

AVhen  as  much  blood  as  possible  is  removed,  insert  the  canola 
(Pig.  42),  and  inject  plaster  prepared  as  dirttrted  (§  359). 

The  injection  should  be  made  as  dirwted  for  tlie  arteries,  but  it 
should  be  renieitiberi'd  that  the  walls  of  the  veins  are  tliiiiner  than 
tboee  of  the  arteries,  and  hence  the  pressure  must  be  more  moderate. 

On  Sioeoant  of  ihe  nlrcs  la  the  iTftemic  reini)  [t'ig.  102),  It  \»  DeoeflBai7  to  Inject  oen. 
Ttw  tnj<>nimi  nmy  be  miidu  to  piim  tbe  vsh'es  sometiiiKw,  huwovvr,  by  iiuuii(>u]atiii|r 
l^rl  «liil<;  the  lunNi  U  forcwd  in. 

g  36:^  Injection  of  the  Aorta  AbdominaUs. — Poxture  mid 
Bxpogure. — Plac«  the  cat  dorsicumbent,  and  then  expose  the  ab- 
iloniinal  viseera  as  sliown  in  Fig.  79,  and  directed  hereafter. 

Turn  the  four  flaps  aside,  and  then  inrn  the  int^^stines  to  the  left. 
The  right  kidney  will  be  seen  on  the  right  side,  and  in  tlie  middle 
Unethe/M^/earfl  iFig.  101). 

I  3*54.  Pissecfion,  and  Insertion  of  Cannla. — With  the  tracer 
imr  away  tlie  mesenterj'  (Fig.  80;  and  connective  tissue  in  the  middle 
iine  opposite  the  caudal  margin  of  the  right  kidne}'.  The  aorta,  is 
donad  and  sinistrad  of  the  postcava  in  this  region,  and  between 
,fte  two  great  psoas  muscles.     Fret*  itfor  2-3  cm.     Make  a  V-shajH'd 

ciaon  with  scis.sors  (Fig.  40),  insert  and  fasten  the  cannia,  and 
\x^  as  directed  alwve  (§  359). 

If  col;-  lli^  fTpphfiJio  [nrt  of  tlio  body  bi  to  be  ittudiod,  U  is  neceflniy  to  ioject  rephslad 
}*^.  Iml  If  tlip  fnlliT  ftiiimal  is  to  1)^  Btii<ll<-d,  one  ^lionM  itgcct  fimt  crphalaci  and  tlicn 
^•M.    lltefleoond  it^eciioti  slimild  be  mn<li>  a:*  noon  bs  {xKisiblu  aa<-r  tin-  fintl. 
Asaxn  ■»  tlw  Injection  is  inailt?,  the  poBtcoTB  bUuuM  be  op<?'aed  Ui  allnw  ilie  !i1in^ii1  tn 

J  903.  Injection  of  the  FostcaTa. — Tlie  exposure  is  the  same  as 
fcrlhe  Aorta  aI->dominalis.     Inject  as  directed  for  the  V.  femoralis 

?  30rt  Ii^jection  of  the  V.  JugnlEiris  Externa.— jPo^^wr*'. — Place 
'^  iiit  dorsicumbent  and  a  block  flatwise  under  tlie  neck  and 
i»bt«ildcrs.  Kotate  the  head  so  that  the  nose  points  away  from  the 
[tide In  bi^  Injected. 

Exposure. — Press  upon  the  throat  and  find  the  larynx  (V\%.  ^., 
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§  224).  Then  press  upon  the  side  of  the  neck  near  tlie  head  and  de- 
termine the  i>osUirjn  of  the  wing  of  the  atlas,  diapophysfs  ntlnnUd'ts 
(Fig.  52,  §  2'2*J).  Part  the  hairalong  a  cau  do -cephalic  line  from  about 
midway  l)etween  the  wing  of  tlie  atlas  and  the  lar>'n.\%  and  then 
commencing  oiiposite  the  cephalic  edge  of  the  wing  of  the  ntlas, 
carry  an  inci.siim  directly  caudad  for  3-5  cm.  Divaricate  the  akin, 
and  the  external  jugular  vein  will  appear,  full  of  blood. 

Injection. — Dissect  the  vein  frw*  as  directed  for  the  A.  femoralis, 
make  a  V-shaped  incision,  insert  the  canula,  and  then  remove  as 
much  blood  as  iioasible,  as  directed  (§  362).  Finally,  inject  with 
blue  plaster  (§  343). 

It  is  irajioHslMc  tn  fill  thfl  Bmfcll  TMwetit  witli  p1«iiti>r  on  srcoant  of  ihp  t«1tcb  (Fig.  102). 
If  oiie  n'l;*li<-8  tn  Inject  the  veooiui  eyntr.m  of  iho  cat,  it  mar  be  Annv  micceivfullj  in  auM 
coMe  br  iojectio^  blae  g^tln  Into  the  jugular  or  femonil  reJn.    See  Appendix,  g  1450. 

ji  367.  Injection  of  the  Arteria  Oarotidea. — PoatuTe.—Th.^  pos- 
ture should  be  the  same  as  for  the  V.  jugularis  exh^riia  {§  366). 

JSirjDtwwrc.— Make  au  incision  througli  tlie  skin  as  directed  for 
the  external  jugular  vein  (§  360).  Dissect  ui>  the  nu'sal  edge  of  the 
skin  to  the  Tcntrimeson.  Detennine  the  position  of  tlie  laryux,  and 
then  make  an  incision  2-3  cm.  long  just  laterad  of  the  latyux  and 
through  the  stenio-mastoid  muscle.  Divaricate  the  cut  edges  of  th« 
musch',  nnd  there  will  be  seen  extending  parallel  with  the  trachea 
the  carotid  artery,  the  vagus  and  pympathic  nerves,  aud  the  V. 
jugularis  interna  (Fig.  101). 

Dissection. — With  the  tracer  and  forceps,  dissect  (lie  artery  free 
from  the  nerve  and  vein.  Make  a  V-shaped  incision,  insert  the 
canula,  and  iiyect  centred  as  directed  for  the  A.  feraomlis  i§369). 

AJl  tbe  arterieB  of  the  body  vill  \»  filled  oxcopting  tbow  rpithalad  nf  tlio  pUoe  of 
ilij«ctiDQ  00  the  tflJo  iDJi-ct«d.  To  fill  tlmw,  one  uiunt  injert  eepltalnd  after  ihe  genukl 
Injeotkm  is  iiiado. 

References  to  Coarse  Injections.— Bernard,  A,  11)1,  2fl2  ;  Oapo.  J,  TIT;  IlarriBon- 
A,  11,865;  nrtlb.A,547;  Uynl,  A,  613  ;  SiraufrDtirckboim.  B,  1.  90;  Mojstouvia.  A- 
15-34. 


CHAPTER   V. 

OSTEOLOGY— THE  8TUDT  OP  THE  BOXES. 

DVTEIUCraATION  OV  TOfi  aidHT   XXD  lAPT  WITS  CEBTjLIN  DONES— «PECUL   IQTB- 
XOMC8  or  TVK  nVlCBnOS— DETALISD  DEeCIUPTIOIT  OF  TOE  eCAPL'LA,  UUltERUa, 

lAnrAUA.  cLATiciTLA,  wTvnvvu,  ooerrjt,  pbltis,  vkrtebiljc  and  seull 

A  general  description  of  the  whole  skeleton   lias  tieen 
|ven  oa  pp.  87-95.   In  accordance  with  the  general  plan  of  this  work 
stnt«d  in  §  128,  certain  jmi-ts  of  the  skeleton  are  also  des<rribed 
rhat  in  detail,  while  others  are  mentioned  only  incidentally  or 
at  all. 

Sooner  or  later,  of  course,  the  student  will  consult  some  complete 
tmtise  npon  tfunian,  Veterinary  orConii>arative  Anatomy,  and  thus 
Ittire  the  information  here  ouiittetl.  We  belit've,  howfvei,  that 
wtil  do  well  to  make  for  himself  drawings  and  descriptions  of  the 
not  fully  di'scribed  here;  the  drawinjis  should  lie  in  outline 
«  bat  slightly  shaded ;  the  descriptions  should  be  in  two  paj'ts, 
inenil  and  brief,  and  special  aud  detailed. 

DETERMINATION  OF  BIOHT  AND  LEFT. 

The  right  and  left  of  jwiired  bones  may  bt»  determined 
bfr>ference  to  a  mounted -skeleton  or  figni-e.  The  longer  membra! 
I  W«  and  the  parts  of  the  shoulder  and  jwlvic  gij-dles  may  also  be 
MtAiagnished  by  means  of  the  folh)vving  B|iecial  formulfp : — 

In  all  cases,  except  with  the  scapula,  innominatum  and  fibula, 
[the  lotit/  axi»  of  the  given  bone  is  placed  horizontally  from  tlie  left 
totlw  right  of  the  observer,  and  the  distal  end  is  made  io  point  to 
^tidf  to  tc/iirh  tJuf  fficen  hone  helonffs. 

At  the  end  of  the  formula  for  detennining  the  side  of  the  body 
1^  which  a  long  bone  belongs,  are  placed  directions  for  the  recogni- 
titJD  of  one  of  the  extremities  and  two  of  the  sides  or  aspects  which 
>rt  tiot  opposite.  Tlie  end  and  the  sides  not  given  may  then  be 
frttdily  asrvrtained.     Finally,  thei-e  are  directions  for  determining 
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tlie  aspects  of  the  limbs  as  wholes,  together  with  some  special  mne- 
monics for  the  humerus. 

^  370.  Olavicula— C'fopiWe,  collar  bone  (Fig.  48).— A.  Man. — 
It  should  be  placed  with  the  greater  concavity  up,  llie  projecting 
part  of  the  thick,  mcsal  or  sternal  end  toward  the  obsen'er ;  then 
the  Ihitleued  luterul  eud  will  poiut  to  the  side  to  wliich  the  bone 
belongs. 

B.  Cut.— It  should  ^yii  held  with  the  subcylindrical  end  mcsad 
and  ciirvinj^  downward,  the  great  concavity  towai-d  tht.'  observer; 
the  tlattened  end  will  then  poiut  to  the  side  to  which  the  bone  be- 
longs. In  young  cats  the  t^vo  ends  are  so  nearly  alike  that  it  is 
difficult  to  determine  right  and  left. 

§  371.  Scapula— Shoulder  blade  (Fig.  43-4fr).— The  gleno-ver- 
tebral  angle  {^  3^3)  should  be  held  towai-d  the  observer  and  the 
glenoid  fossa  down ;  then  the  mesoscapula  will  be  on  the  side  to 
which  the  bone  belongs. 

§  372.  HumeruB— (Fig.  46).— The  bone  should  be  held  with  the 
olecranon  fossa  (Fig.  71}  up,  the  epitrochlea  toward  the  observer 
(the  miisculo-spiral  groove  in  man  away  from  him).  In  the  cat  and 
man\'  other  animals,  ran'ly  in  man  also,  there  is  a  foramen  iPtn- 
epitrochlearc.  Fig.  46),  near  the  caudal  border  of  the  distal  end 
(§  417). 

The  olecranon  fossa,  the  deejwst  of  the  distal  fossae  (Fig.  71)  is 
on  the  dorsal  aspect.  Tlie  Foramen  epitrochleare  in  the  cat  and  the 
most  prominent  apophysis  {epilrochJea)  of  the  distal  end  are  on  the 
caudal  side  in  both  cut  and  man. 

§  378.  Radiiis— (Pig.  30).— The  bicipital  tuberosity  should  be 
held  down,  the  styloid  process  on  the  side  away  from  the  observer. 
Tlie  styloid  jtrtx-j^ss  is  the  most  distal  juiii  of  the  bon^.  It  is  on  the 
cephalic  side,  while  the  bicipital  tulx^rosity,  which  is  near  the  jiros- 
imal  end,  is  mostly  on  the  ventralside.    Tlie  distal  end  is  the  larger. 

^  374.  Ulna — (Fig.  30^.— The  gn^t  sigmoid  cavity  should  Iw* 
held  down,  the  lesaT  sigmoid  cavity  from  the  observer ;  then  th© 
smaller  end  points  to  the  side. 

The  great  sigmoid  cavity  is  on  the  ventml  aspect  at  the  proximal 
end ;  the  lesser  one  is  on  the  ce])halic  aspect  just  dist^id  of  the* 
greater  one  and  c<mtinuous  with  it. 

§  376.  Innominatuxn— Pelvic  bone  (Fig.  30,  51 ). — It  should  be 
held  with  the  ischiatic  tuberosity  toward  the  observer,  the  pubic 
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II  Ix'  <m  tbo  8id</tn  whicli  llin  bone  belongs. 

g  376.  Femur— (Fig.  30).  —The  bone  should  be  placed  with  Uie 
pointing  away  rroin  the  obsen-er,  the  iuU'rcoDdylar  fossa  or 
iMi  down. 

Thi*  nearly  spherical  arlhnil  head  is  eitnated  at  the  proximal 
cxtreniity ;  it  faces  approximately  ccphalad.     The  lonoritudinal  con- 
vity  of  till-  whole  bono  and  the  intercondylar  fossa  or  notch  are 
the  ventral  najx-ct 

§  Srr.   Tibia— (Fig.  3()t.— It  should  be  held  with  the  tulwrosity 
for  the  patellar  ligament  uji,  the  malleolus  facing  away  from  the  ob- 
rver ;  the  end  bearing  the  malleolus  will  poiut  to  the  side  to 
Uicb  the  bone  belongs. 

The  most  distal  part  (malleolns)  is  on  the  cephalic,  and  the  lon- 
^tndirial  coucarity  on  the  ventral  aspoct 

5:  378.  Fibula— (Fig.  :3(>;i. — If  the  bone  be  placed  horizontally, 
rilh  ltd  distal  exiivmity  towanl  the  observer,  and  the  distal  arthml 
irfoco  up.  then  the  deep  rough  depression  at  the  hitero-distal  mnr- 

of  the  arthnil  surface  will  be  on  the  side  to  which  the  bone  be- 
>ug8  ;  or,  in  grasping  this  end  with  the  jioUex  and  index,  the  pollex 

the  side  to  which  the  bone  belongs  may  be  easily  put  into  this 
[dt'jiM'ssion. 

Tliis  method,  so  far  as  we  know,  was  tirst  devised  by  G.  S.  Shep- 
a  sltident  in  the  atiatoinical  laboratory  of  Cornell  University. 

The  distal  arthral  surface  is  on  the  cephalic  aspect,  and  the 
(Ifprrwinn  for  the  ligament  spoken  of  below  is  at  tlie  ventrei-distal 
•ilge  of  this  surface. 

The  arthral  surface  of  the  distal  extremity  is  on  the  side,  while 
that  of  the  i^roxinml  extremity  is  nearly  on  the  end.  The  dei>ivH- 
!km  sjTokrn  of  at  the  distal  end  is  for  the  attae!)ment  of  the  "  pos- 
fr*rior  fascicxdns  of  the  external  lateral  ligament  "*  of  tlie  ankle. 

$  370.  Determiuation  of  the  Right  and  Left  with  the  Entire 
limbs.— The  side.^  of  the  whole  arm  may  be  recognized  by  remem- 
Wiiig  that  the  capitt'Uum,  nwlins  and  pollex  (thumb)  are  on  the 
"Tphalic  side,  while  the  olecranon  process  and  fossa  are  on  the 
^raal  side,  and  the  convexity  of  the  ellMJw  points  dorsad. 

lliH  si<Ies  of  the  whole  leg  may  Iv  determined,  since  the  tibia  and 

ptirans  (great  toe)  are  on  the  cephalic  aspect,  and  the  convexity  of 

itV  knee  faces  dorsad. 
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§  380.  Special  Mnemonics  of  the  Humerus.— With  a  bone 
Imving  sucli  numerous  and  impoi-tnut  anaioniiciil  K-lationa,  so  vari- 
ously plactid  iu  diffci'ent  animal.s  and  in  the  same  animal  at  ditfor- 
ent  times,  so  frequently  involved  in  surg<?iy,  and  so  gi'iiprally  i-up- 
resented  in  }taiNting  and  statuary,  it  is  very  desirable  thai  tbe  names 
and  ivlative  jxisitions  of  tlio  \y&.ri&  should  be  promptly  remembered. 
The  following  mnemonic  suggestions  may  prove  useful  to  some : — 

Of  tlie  two  ends  of  the  bone,  proxlnuil  iuid  distal^  the  former  is 
the  larger  and  has  tlie  longer  name. 

The  cephaliv  side  is  also  called  radial,  and  both  these  names  are 
longer  than  the  eoni't*i)<mdiug  words  candal  and  ulnar,  which 
apply  to  the  opposite  side. 

With  one  exception,  the  principal  features  of  the  cephalic  side 
have  longer  narne^  than  the  similar  i>arls  tipon  the  laudal  side. 
Troekiter^  capiMlum  and  Fa.  radialh  are  longer  than  irocJthu 
trochlea  and  Fs.  ulnaris.  The  trocluter  itself  also  is  larger  than 
the  tnM'hiii. 

Epicondijlus  equals  epitrocMm  in  length,  but  the  latter  is  n-nd- 
ily  a»sociate<l  with  Irvchh'Uy  and  itself  suggests  the  nauie  of  the  Fvi, 
epitrochUare. 

In  the  normal  ]K)sition  of  the  aim,  the  deep  olecranon  fossa 
(Fig.  71)  is  uppermost  with  both  man  and  cat.  With  the  cat  alsoi, 
the  longer  and  moi^'  dt*rided  dorsal  concavity  of  the  bone  as  a 
whole  may  be,  though  somewhat  remotely,  associatinl  with  the  back 
of  a  saddle  horse. 

§  381.  The  selected  portions  of  the  skeleton  are  here  described 
in  the  following  nrtler.  wliich  is  mainly  tliat  of  theii'  simplicity  :— 

Scapula,  Imrnerus,  ulna,  radius,  carpus,  clavicula.  slenmm. 
coetw  (ribs),  imlvis,  vertebne,  and  skull.  The  other  membraj  bones 
and  the  Os  ?iyoidi;s  have  been  briefly  described  in  §g  230-224. 

THE  a'APUtiA  (Fig.  30.  43,  44,  45.  07.  74.  75). 

Rsferences.— Siraiifi-niirckheim.  A,  I.  (507-509 ;  Parker.  A,  215.  PI,  stx.  ;  Owen,  A, 
U,  488 ;  Oray,  A,  aiS-'^i;) ;  Quain.  A,  I.  SI :  <'linnvwiti.  A.  81  ;  rhaovMU  ^Flf'ntiogi,  A, 
72;  Flower.  A.  23!  wmI  ffiffl  ;  Hmupbrey.  A,  868-870  ;  MiTart.  B,  89-81  ;  Leyli,  A,  170.  ITl. 

%  382.  General  Description. — The  scapula  (shoulder  blade  or 
blade  bone)  is  a  flat  im-gular  }tcine  inibe<bled  in  the  muscles  on  the 
lateml  asjwct  of  the  ci-phalic  n-gion  of  the  thorax  (Fig.  ad,  C7,  74, 
75),  and  articulating  witli  the  humerus  to  fttrm  the  shoulder  joint 

As  seen  from  its  cntal  or  ectal  aspect  (Fig.  43  and  44),  the  out- 
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le  of  the  t>ca|MiIa  may  be  tliarat'terized  as  either  siibtri angular  or 

i|>jjro;vimatvly  semicii-cular.    The  former  term  is  moi-e  eomiMMuIy 

iployed,  perhajw  Ixicause  it  Is  more  applicable  to  the  huDian 

rapula.     But  if  the  two  scapuhe  of  tlie  eat  are  placed  witli  tlit'ir 

iBtraigbter  sides  ia  apposition,  they  will  be  aeen  to  cover  au  area 

rhioh  is  approximately  cireular,  although  the  borders  are  more  or 

Qudoluting. 

%  383.    Tht  Margins  and  Anrjles  of  the  Scfipula. — It  is  at  least 
conveuient  to  regard  the  scapula  as  triangular,  and  as  presenting 
Bttierefnro  three  sides  (margines)  and  tliree  angles  (anguli). 

The  thicker  (glenoid  or  ai-thml)  angle  articulateH  with  the  hu- 
merus, and  presents  stveral  elevations  and  depresirions  which  will 
be  described  sepamttly.  Its  laiger  part  is  occupied  by  a  concave 
sarfoc<%  the  Fossa  fflenonlea,  lor  articulation  wilii  the  humerus; 
h^ncc  that  border  of  the  bono  which  is  separated  from  the  fossa  only 
by  its  lip  is  called  the  Margo  gUnoideu^.  Between  the  fossa  and 
le  other  border  spiings  a  Imok-shaiied  projection,  the  Pre.  corn- 
iideuSy  and  the  border  is  thence  name<l  Mrg.  corat^oidei/s.  Tlie 
InttTiuediate  border  is  called  the  Mrg.  oertebraUa  from  its  proxim- 
Itty  to  the  Colitmiut  vertcbralia. 

Of  tlie  Iwrders,  the  glenoid  is  the  longest  and  straightost.    The 

eoracnid  is  the  shortest  and  least  reguhir.  and  it^  outline  varies  in 

different  indiridnals.     Acconling  ti>  tlie  oba'rvations  of  Parker  (A, 

PI.  XXX.,  Fig.  1-0),  in  the  cat  and  iu  8<:>me  other  Carnivora  this 

fin  ossifies  from  an  indejK'ndent  cent^ir  and  rt^mains  for  some 

time  separate  from  the  rest  of  the  bone.    The  vertebral  border  is 

ini^niiediate  in  hnglli,  and   prfSf-nts  a  nearly  regular  cnn*a.tuiv. 

With  young  individuals  this  niiirgiii  is  cartilaginous.  represtiiUing  a 

tuifTo^capula^  but  later  it  becomes  coossified  with  the  rest. 

The  anghSf  respectively  mor»'  and  less  obtuse,  formed  by  the' 
jonclion  of  the  vertebral  margin  with  tlie  other  two,  are  called  coraeO' 
^trUbral  and  gleno-nerUbral. 

The  euiargination  of  (he  coracoid  border  near  the  neck  of  the 
W*  (at  the  lower  end  of  tlie  dotted  si>aee  in  Fig.  43|  is  known  as 
the  IncUura  coraeo-scapularis  {Flower.  A,  223).  Tn  the  lunnan 
Kapala  it  is  deeper  and  commonly  called  the  sujyrascapjif^r  notch, 

i  IM.   I>e5criptioa  or  Fig.  43. — The  coiti]  aspect  of  an  luluU  left  Kapula. 
Jmtmitm, — ThU  ia  mnre  disiinctly  »e«n  iu  Fi^.  44  uud  45. 

|W,  ArMt  Jivteuiaret— Arvnti  ol  tbo  attacbtnvtil  of  musclea.— CpoD  tlicw  two  fig. 
'*Vof  llieeapuU  kuJ  ufwo  four  views  of  (bn  butnenut  Pig.  0S-7iy,  tbe  areas  of  muficuliir 
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■tUitflimeiit  kre  cnduaed  l>y  int^rropted  lui«.  Following  dte  nvlbod  of  Gray  <A)  uid 
U  S.  WUlUcw  (1).  tbe  ortgtfu  uv  iotlicaied  b^'  dau  aud  liie  iAjrrtii»iu  by  thort  U»e*.  It  m 
i-aitT  to  uwnciatt;  tboc  two  ttwrlu  with  the  lAtan  0uul  i,  wlUcb  fann  Rapectiruly  tite 
initulA  of  'rrigin  and  inttrxJon. 

Tbe  Kapuln  nffordi  origin  to  tbe  followioj;  10  mtHcloa  :  StA^rapuUtn*,  tvpnupiiuttvt, 
il^ftcuptMOtut,  tati^hc^*,  tpmo-deitt/idctu,   aenww>-d4M4m».   tern   (mojur).  wu'eoalatu 

(tare*  tniiKir),  bieept  uul  cwrs- 
«Mdet(«.  L'poa  it  ar«  iiwcrtcd 
the  rnllowing  7  maedes : 
j£rMni»47Vi|Maiiu,  apino-tra- 
pmiva,  Hkmi^MdfVB.  temitu*. 
Utator  anf/uH  icapHla,  tnator 
dur^rtfto  uul  t^ee^ntO'Wapu- 
taria.  On  tbe  flgure  the  in- 
sertiiin  u«a  of  tbe  last  named 
muscle  is  rpprewnted  as  too 
nimr  tbe  ooracu-rurti.-bral  an- 

i  aas.  CbOvn  — Nt-clE.— 
TbU  ta  tbo  tUickeoed  and 
Blif^btly  cmstriHed  ponLro  of 
the  i>cn|)iila  CManocung  tbe 
fleoidd  cud  t.*T  anftlo  witli  ibe 
body  of  tint  bone.  A(-ci)idlD|; 
lo  Qnain  (A.  II.  83),  it/t  liiuita 
aro  differently'  aangntsd  hj 
anatomists  aiid  surfreooa. 

§38*.  Foratntn  Kutrii-ut— 
Tbtf  Tancular  foramen. — Tbfre 
may  be  1,  2  or  3  of  ibese  fora- 
mlnn  upon  lUo  ental  aspect, 
and  thfir  location  la  quite 
variitttlc.  TIh'v  always  enlcr 
(ib1ii|uflv  f>o  na  tr>  paint  toward 
tba  Klennid  end  of  tbe  booe,  and  nt  least  one  of  tbem  ii  irareable  to  the  base  of  tbr; 
muunenpvUi. 

Foamt  G{gnotdfa.—'^<io  dewriptlrm  a(  Fig.  4S.  g  SM. 

S  888.  Piimi  Suhifiip'iltirvi.— This  name  ia  ii|>ptied  to  the  entire  enlal  aurfaut  of  tbi* 
boi.e ;  as  abown  tipoo  tb»  ti^rc,  bo\vevi!r,  tlm  muscle  of  tbe  same  name  dace  not  aritw 
fr  im  the  wliolu  an>A.  Most  of  the  margin  of  llie  fcmta  Ifi  more  or  leas  toisMl.  Tbo  ebaded 
area  represents  a  shallow  longitudinal  farrow  which  eainddes  nearly  witli  the  maaoscop- 
<ila(FI|r.44t. 

Between  tbe  Farrow  and  tbe  cnracoiU  margin  are  two  well  maxlted  lidgw  for  tbe  attach- 
mcul  uf  t'-ndinouM  irttfrKCtions  of  tbe  M.  fttbteapttlaru  ;  there  are  ubiuiIIy  ntlier  rwlgis 
whirh  are  mnal  dUtlnrt  to  old  individnalA  Xear  tbe  glertotd  mnrffln  is  a  pmminent  ridge 
wbldi  M.^|nniioB  iho  AV  nbTTp'/tnria  proper  fr«m  the  aliallriw  Tumiw  which  pivea  origin 
t4>  the  J/".  trre».  Tbe  M.  iintvulalis  arises  fnini  the  inlddl')  two  fifths  of  tlie  Mrff.  ffltoui. 
dtur,  and  it«  glenoid  lltlnl  jjivtw  nrl^n  lo  tin-  ^f.  m'-rflf  rurpj. 
MetaerofnifH. — Tliia  is  Wtu*r  nliown  iu  Fin  1-1  and  iH. 
%  880.  Proetatm  Oaraenid^va— The-  ccraooid  prooeaa.— This,  u  batter  seen  in  Fi^.  43, 
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■Itarplj  oDUd  tx-tneen  the  Fs.  ^Icnoiduk  and  Uie  Mrg.  coracadOeiiB.     From  ila 
turtulty  arisM  Lbo  Jf.  O'fif'-idfUd  (Fig.  T6). 
Bidlgt»- — tie«  J^*  tubatapularii. 
Tututadum  Bieipitak.—SL-e  Fig.  4S. 
%   8M>.     Desciiption 
'of  Fiff.  44.— Tlie   witiil 
■aped  of  the  aapolo. 

TtiA  prtDcl|ttl  feature 

;.«f  this  suT&ce  U  llie  «al>- 

trMagolar  Unuoa  which 

thrr«fh>m ;     iU 

o  isapiiruxlniBUJjr 

■llni),    but     tt    M 

man  oesrl)'  inrallol  with 

Um  V/ager  part   of  tho 

aaiBCOld    bonier,    aad   it 

lacHnrs   ia   tlie  tippoafu 

filvMifMi.      tt   hcKins  a* 

t  trian^lar  eleration  at 

liiB  vrrtntHsl   bonJiir  of 

ttf    wapola,    aad    Hsrs 

lit>iil?'  to  nboat  the  tuid- 

i«  af  the  laoffth  of  tho 

Vrn*,  where  ita  vdtfv  in 

tUduMbM]  aad  luuglieoc^. 

fnu  thla  point  toward 

Ua  i^oid  eod  lis  eleva- 

tloo  rvfnatnn  oenrlj  uni- 

bnii.  bat  cburu  are  pro- 

icolana   which    will    be 

imsOttA  prMentl.r.  This 

■Hl  rtilfff  la  the  mfuf^aptila  or  ifnnt  of  the  iftpula. 

%  89t.  In  the  lifcbt  of  Bmbr^'ijloficy  and  CVim|Hiratir<>  Anatomy,  the  rnlire  srupula  vi»y 
Wniartlrd  aa  «8BentlAJI/ a  subcyliDdriral  bar.  With  mimi  Miunmnls  tlir^  Ndi«  ■ir4>  pro- 
band til  three  dln?rtions  bo  that  a  tranac-ctioa  is  irregvluriy  T-tfu'pfd  ;  tlie  ii|ir)gbt  of  the 
Trsfnvauuto  tlio  ecu!  ridge  just  dvscribed,  and  thu  twn  amiH  nf  tlie  rnxK-pifeo  rcpn-ftrni 
(W  two  lamioB  at  riithtRUglM  tlierfwitli  which  roDStiiuU'i  thf  principal  part  of  Uie  Imdc. 
oA  wt»nc3  bordera  ore  rcspMiivt'ly  gloDoUl  nod  rorftcnid.  By  I*ikrker  (A,  SIO),  tfacae  tlirue 
"lICBa  are  call«d  n-spectlvely  mesineaptita.  poutticapvla  and  prattapvta. 

Oooilit«utly  with  thvM  namea,  the  glenoid  border  should  bo  called  Mrg.  poM^capuitrv, 
■ad die eoracnid  Mrg.  prttaeftpuliris ;  the  f''sw  iK'lu-vcn  tliirm  and  tho  nmxieaipida  tdioold 
tlubalinilarly  desi^mated.  Slnre.  however,  tbo  BnthropotomiroJ  Datot^  for  niesoarapala 
k^r,  and  in  the  tintund  nitilude  of  mnti  Us  dln-ction  is  appmsimatnly  harisantal.  ittcao 
tmt  hivp  Itecn  namod  iiifrtupiunut  arkd  tupra^pinaitt.  while  tha  muMlet  arisinjr  there- 
tmm  UP  rmllc«l  iafrofpinntna  and  tupratpinatu*.  Until  it  shall  Iv  airroed  to  change  the 
Mbm  »r  tluiw  muMln,  it  will  probably  bo  mum  oonTcnieal  to  retain  the  aDtbropoloralcal 
•um  for  the  fcMv. 

i  383.  Acromvm—Prr.  aeromiatit—hfmtiAtm  proceaa  (Flp-.  30, 48.  4fl.  47>.— Tliis  forma 
tba  frea  extremity  of  the  meaownpula.  Ita  wta!  bonlt-r  is  dt-flf^'Cted  slightly  from  the  Una 
<f  llip  mMnecapuln  townrtl  th"  corniyiid  IwftU-r.  In  lusn  it  »rtieulates  with  the  clavicle, 
bn  la  Ike  est  it  ia  connecWd  tluT^with  by  only  a  sleader  ligament  oc  bit\^  <A  faana- 


Fio.  «.— Toe  Ectal  Abpb<.t  of  as  Advlt  Left  Scap- 
ula :  X  I. 
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%  303.  Vettit  Jtfstoteaputa — laeat'iui  ni  uie  inisasaipuia  ^riff.  ««). —  nesuggnMUiU 
as  II  MuiukUlv  (Ivw^tuUcm  uf  tbc  uligbtlr  t:lvvat4xl  tiiuiguiBr  rough  larfacfi  at  tlit.'  verleUnU 
«D(I  i}(  the  m--«»Mm|iuljR. 

g  364.  y<fMa  l^fratpinata — The  tiiOii«|>inoaa  fosa. — This  is  tlie  larger  o(  Ui«  two  ectal 
foaav,  and  is  diAibcUy  criangulor  Id  sliape.  li  la  oTtrbuoK  b}'  the  netOBoajiuta  and 
meUcniiniuu. 

%  Sa^.  Fiuaa  tiuprtupiriata — The  sapnupinous  fowu. — This  I0  lam  jvf^utaj  in  furm  tlian 
the  tafraxplaotu  tote*,  attd  ix»  arua  U  k-sa  cxiviuuvo  ;  but  the  moBcle  which  oecui>ir«  it  is 
l&rger  than  might  bu  iDferrcd,  bolb  mi  acwuut  uf  tlie  iadiantion  of  the  meiusc&|iula  and 
ita  uwD  pruj«ctlOD  bejrcuid  the  ooracnid  border  of  llie  Bcnimta.  ■ 

Mmf*aiinit»'^3pi/ie  0/  tAe  $e'ipaia.~See  above  (g  890).  ■ 

%  386.  MettUTOifiion—iVSg.  43,  07V— At  iu  gicuast  eltivatioti,  near  the  f;tenoid  end.  Oie 
mMoaeapahi  In  produced  over  the  iufnspiiuxui  fooa  as  a  quadrate  vt  aubtrinni^'-utiir  pro- 
om,  Ihe  mttacromioh.    Ita  e<ta)  mrlaoe  and  free  border  are  rough  fur  the  ioAeniim  of  the 

^M.  Umtor   eUivicula   and   aeromio- 

A.  GitKOid   €nd.  efrijkt  scapula. 

Ttt.1.  iitipitate 

Acromion 


icnyrnen. 


C»^t  xft ieal at 


treektieriana.'- 


Troc  flirt 


\ 


traptttu4. 

g  8V7.  TtiberontasiMtwoKapiOa)— 
The  lubt^ioett;^  uf  ihu  s[nne  of  the 
Brtipula.  — At  about  midway  between 
tUe  tip  uf  the  acromioo  and  llie  delta 
the  meaoAcapula  In  tliicktincd  and 
ruu^heued,  cuUBdmiiiti^  ihc  lubfr'mtg. 
g  S88.  Explanatioii  of  Fig.  45, 
A. — ^Tbifl  8how8  the  glenoid  end  of  a 
ri^htmapulB.  Tlic  bone  Is  »o  placed 
that  the  aeniDiiuD  appcan  leoe  pointed 
than  the  toplacmmion,  Itie  iDfr«ff(ri- 
Doiis  Burfaoo  of  tho  mesuecnpula  ia 
much  foreahotleoed,  and  uiity  a  jiait 
of  thii  frienoid  border  (0  (Jmviii :  tho 
ouraciiid  bordt>r  is  Dot  repreM>raed  at 
all. 

Bel  ween  the  unvmiou  and  the  ccul 
margin  of  tli»  F)i.  ylcnoidea  is  a  deep 
notch,  ihv  truifvra  magna  («M|>uAm<J, 
or  "  great  scapular  notch." 

§  89y.  /■'otm  Qk""idea —This 
•WD  to  bo  a  shallow  conrat-it;  trith 
pour-sliaped  oatllne.  The  snutller  mi 
fomui  a  distinct  7'M.  {tubtreulam)  hi- 
eipUalt  for  the  attaehiticnt  of  lliv  JV. 
bicep»  at  the  root  of  tlie  Pre.  [proefMtu)  eeraeoidttm.  Near  this  end.  the  wiud  hordi-r  nf  tbe 
fona  proB<!ota  a  slight  emargtnfttkn. 

g  400.  Pre.  (proewnu)  Oonttaidtiu—'rhe  coracoid  procwa.— Tlua  shoVs  hero  to 
b»Mt  advantage  aa  a  h«>k,-likc  prKvsa  oomiiarablo  with  llie  W-ak  nf  aime  birds  (whence  Its 
namei,  or  with  a  hBlf-b).-ot  BnpiT,  as  miggwrtcd  by  Humphrey  ^A,  360^  At  its  haae.  opp<^ 
dte  tlie  eniargiiution  near  the  BiiialkT  rod  of  llie  Ft  gUiwuUii,  Is  a  niUriept  foramen. 

%  401.  Explanation  of  Fig.  45.  B.— Thiti  represfntd  the  proximal  end  of  a  right 
haaienu,  with  the  dursal  side  uppcrnioat.  Wbou,  therefore,  tho  hunierns  and  the  «ca|>- 
ula  are  In  contact  at  tbe  shoulder,  the  upper  and  narrower  part  of  the  arihral  sorfacc  of 
the  lonnct  ia  Tvceired  by  the  lower  tad  wider  port  of  the*  /Wi  gUnoidta. 


Fio.  -IS.— TnK  OLEKtiiD  F.xn  of  \n   Adtlt 

KlOHT  Su.U*tU\  (A|.  A.SD  TlIK  PboXIM.U. 
K.\D  OP  AN  Adui^t  KiaUT  UllOlKCS  (B); 
alightly  rvduoitd. 
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^1w  general  oatline  of  the  proxitnnl  end  of  tlio  bono  is  mpprnsimatpl^  ihat  of  no  Invi;- 
nltr  I(veQ|C«.  tlie  two  stDKlU'r  siiglen  1i1imu>il,  And  ouo  uftlio  lideti  slruuf^ly  indentoil.     TLe 
i.-f||l»  arv  (loml  and  ventral,  caudal  and  c^phalk,  whtla  the  ^dea  face  obtiqaely  veniro- 
fwphalati,  et(x 

Tbu  following  de»criptioii8  sboald  be  cunoidered  in  connectlua  with  vltat  is  aaid  of  the 
(aru  under  V\%.  46  : — 

%  4U3.  Coitalu  meiiiitaU^—TUe  bicipital  canal  or  groove  (Fig. 30,  46,  60,  TO.  75).— Tliia 
spp«an  as  a  notch  b«tween  tlie  (rorAiu  and  lli«  (jvcAif'T,  and  is  nrerliung  more!  Iiy  the 
former.     Tbruagh  it  paasea  the  lendun  ot  the  M.  bicfp*  on  ita  way  to  the  7V/.  biripilalt 

lOf  IheflcapalaiE'V-  1S<  A). 

%  408.  Caput  .\Ttirtflarf — The  arthml  hciad  or  aQatmnical  head  of  the  hamems  (Fig. 
80,46,  8S-T1(. — This  prewnta  a  buiuotb  coiivux  burfncv  nbicli,  aa  ricwixl  perpendicularl/ 
lo  ibe  proxlma)  und  uf  tbo  l)Onf,  la  IrrvgiiliLrly  circular  in  otitUuu.  Really,  hotvcvcr,  it 
rxtcads  u[kiu  the  dorsal  aspect  of  the  bnov,  and  18,  as  a  whole,  approximatt^ly  triang'ular. 
U  it  much  larger  than  the  /*'«.  g'.enoideti  of  the  scapula  wiih  which  it  articulate*,  buip|{ 
Iwkv  B»  long  and  mure  than  half  aa  wide  ngaiii. 

%  4W.  hma  TrtKhiteriann — The  tnx^hitfrian  fotwa  (Fig.  80,  OS).— TIiib  is  s  dopn»sion 
■pOD  tbtf  eephallo  aniMKit  of  ihu  prtixininl  extrvmity  of  thu  huuic-ru8  uear  the  lip  of  the 
tnehittT.     Upon  it  i»  iTiwttMi  tin-  if.  infrittjiiiuttus. 

%  40fl.  TrrtcAift— The  caudal,  "innfr  "  or  "  leM«er"tHberot«ity  (Rsf.  3,  46,  60-781.- Thia 
toOM  lb«  csudal  ubtose  aogitt  nf  the  lozengn  rrprefiented  by  the  etillre  proximal  aspi-ct. 

Sotvitbttaodinft  the  objonion« of  llyrti  (B,  200),  n-c  have  employed  tbo  names  gpiam- 
dffai.  ffpitronUm,  troehiter  and  trocAin.  which  were  proposed  by  Cbaaraier  and  odotned  by 
Ituaua-Dun'ltheini  I  A.  I.  M2). 

$  408.  TroehiUr—lbe  cephalic.  "  outer  "  or  "  greater  "  tuberosity  (Fig.  80.  46.  68.  flO. 
Tl.f7,  74t. — TIi«  proxiaiol  bonier  of  thin  fonna  (he  veutr>-cephalic  ude  of  the  loiengv  r^i*- 
tmmUiA  by  tbo  entire  pn^>x)Duil  end  uf  the  bone. 


THE   UUMJimCS  (Fig.  6,  7,  80,  43.  46,  67-75.  105). 

ReftKnce*.— Slraua  Dufckheim.  A,  I.  .'in-'5I4  :  Owen,  A,  II.  511;  Ilnrnphmy.  A, 
ri-,17T;  Chftuveati,  A.  88.  84 :  Cliauveau  (Fleiuing),  A,  73.  74;  Flowor,  A,  380,  S46 ; 
Wk.  A ;  Grmy.  A.  d3S-£» :  Qtiain.  A.  I.  (»-^. 

I  407.  General  Description. — This  is  the  single  Iwne  of  thu 
hium,  the  proximul  eegraeiit  of  the  ami.  According  to  the 
bml  terminology  suggcstetl  hy  Ararsh  (see  |  83),  it  is  the  ce- 
phalic O.  pTOpodiale.  Its  proximal  and  distal  ends  fonn  with  the 
vapala  and  with  the  ulna  and  mdiusthe  shoul<I^  and  elboio  joints 
respectively. 

In  all  Vertebrates  excepting  the  "  fishes,"  that  is,  in  all  Ato- 
ptibia.  Reptiles,  Birds  and  Mammals,  excepting  the  armless 
Amphibia  (Cecilians)  and  Kejitiles  isf*riM*nt.s  and  a  few  HzardsV  the 
bomerus  is  present  and  gives  attachment  to  numerous  and  impor- 
tint  muscles.  In  the  cat,  as  partly  shown  upon  Fig.  68-71,  it  affords 
origin  and  insertion  to  many  muscles. 
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The  hnmenis  of  the  cat  presents  a  Bnbcylindrical  shaft — the 
tlittpJtysis^  and  two  enlargnd  and  irrtfgular  ends — the  Exlremitales 
proximales  and  distales. 

Viewed  from  the  ventral  or  dorsal  aspect,  tlie  caudal  and  ce- 
phalic outlines  uf  the  nntire 
bone  are  concave,  the  con- 
cavity being  both  greater 
and  more  regular  on  tiic  cau- 
dal side  (on  which  tlie  three 
braces  are  placed).  Seen, 
howfver,  from  eitherthe  cau- 
dal or  cepliatic  side,  as  in 
Kig.  (iS  and  70,  the  dorsal 
and  ventral  outlines  are 
S-ahaped.  On  the  dorsal 
aide  the  eharper  curvature 
is  near  the  distal  end,  while 
the  reverse  is  the  case  with 
the  ventral  side.  In  other 
words,  tlie  proximal  extrem- 
ity is  more  enlarged  dorsad, 
and  the  distal  one  ven- 
trad. 

Tlie  cat's  humerus  doe^ 
not  present  tite  ap]>eamnc^^ 
of  having  been  twisted  which 
characterizes  that  of  man 
and  some  other  Mammals — 
an  appearance  which  is  due, 
at  least  in  ]iart.  to  the  devel- 
opment of  ridges  witli  inter- 
vening furrows  having  a 
spiral  arrangement  for  the  attachment  or 
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Fio.  48— Thk  VENxnAL  (Axterior)   Aspect 
or  AH  ADtit-T  KiauT  llrvsnus ;   x  l. 


more  or  less  distinctly 

accommodation  of  muscles,  vessels  or  nerves. 

§  408.  Description  of  Fig.  46.— This  reprewnti  th«  Tentral  wpect  of  the  rij 
homeras.  tlmi  wliich  L«  miMi  mmmtmly  ftnd  fully  esmmincd  ao<l  oTOimrwi.  Tljf  same  ii8|»Tt 
of  the  l<ta  fanm**nu  Is  represenlod  ia  Fiff.  09,  and  Uic  ccpluiUe.  caudal  atid  dnreal  Bci[M>ots 
in  F'ig.  68.  "0  and  Tl  re»pe«iTPlT. 

g  400.  CaualU  Biri/iiV./A-.— The  bicijillal  oinul  or  gmovP  iRp.  W,  45,  4ll.  fi«.  TOu— 
Tills  u  n  marked  iV|irvi«inn  vipoD  tlie  vpnmi-caiid'tl  aspi-ct  of  ihc  {iroximal  i-xiremit]r.  Aa 
better  sbriwo  io  'P\g.  45,  it  \it«  boiwei-a  tUe  emiuttncvfl  called  troehUer  aod  trvefan.     In  th« 
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i'tUte  il  is  cnitTerted  iiitti  a  foreR)(>n  or  c]L«od  canal  bj  (eodfHlB  wltlcll  in  Ini 
tbc*e  pariA.  Throuf^h  U  plnyfl  t)ie  temlon  of  tbe  ^V.  friVf;w,  tlie  one  wbicb  rcpr 
"  long"  or  "  gluooid  "  head  of  tbe  muftcle  id  man.  By  Straus-Durckbcim  (A.  I.  Sl9), 
cauU  li  e^lltfd  '*  eovUttebidpUtUe." 
2  410.  CapHtHum  (Aum^riV-Tlii)  mdUI  boftd,  externiLl  or  omvr  coodTlo  (Pip.  30,  46, 0). 
-The  disul  end  or  tbe  booe  preeeiitj  a.  naooth  flfLd(Ue'tiht|>ed  Burfaco.  tlic  lauda]  border 
vhicti  la  releed,  and  tbe  ccpbnlic  border  roundud.  An  sceo  firtm  tbe  vtratral  actptsrt,  ibis 
ihrmi  surfibra  to  oearlj  t-quall;  divided  by  a  slight  Hdgv.  and  the  cuivt^x  caiidul  [Mmioa 
I  iba  espiteUam.  Thia  iturfaoe  ■uirron's  t»  tl  is  runliitiied  over  Ibe  diHtal  fnd  nf  Ibn  Uitie, 
iLbml  its  abapci,  if  cstL-nded  in  u  iiIbiih,  would  be  ■pprvsiniatuly  lanceolate  or  pciir-«baped, 
a  diatioc'l  ciimrgiiiatiou  at  tbe  cephalic  wde  uf  tbe  ba«e. 
Witb  tbe  raiittelliiin  ariicutauw  the  fo«aa  ai  tbe  proximal  end  oi  tbe  radiit*  ;  ibU  end, 
ifortunutely,  beia^  likewise  nani«d  eupiteit'tm.     It  v-ould  be  well  if  auatomigts  omilil ' 

I  lA  cail  one  of  tbem  pnrta  ccipitfiium  and  lUi;  other  capiiulvm. 

'J  411.   Vaput  (Aui/ftri)  Articuliire — Tbe  nrtliml  or  nnutomico]  bead  of  tbe  bomcriu. — 

'  ounntb  euorvx  artbrnl  surface  of  ihto  port  hardly  appears  lo  IbLa  Wew  of  tbe  botitt, 

n  ia  tbown  in  Flft.  Tl.     In  taoD  It  tn  disttoguisbed  from  tbe  non-arthral  eurfaoe  of  tbe 

;  of  ibf  fCrt.  prajimaiu  hy  a  farrow  or  coui^itrictioD,  Ibc  anatvmifal  neek.    \n  tbe  imt, 

(UBDoek  Is  tint  clearly  dofirieil. 

t4lS.  CriM't  Deitoitlea—Thf^  deltoid  rfdgo— "  Crfte  deltoTdienne  czleme,"  Straua. 
Diutklialm  (A.  I,  A13t— ^Fig.  46.  68,  68). — Tbio  in  a  narrow,  nearly  firaigbt,  and— in  welt 
MikHl  Adnlt  bumeri— flbarply  deflned  mJacd  Unc  cxtcDdliif;;  fn'tn  ibe  tnberclo'fnr  tba 
taotloa  of  tbe  M.  mir^talin  { V\^.  RUi  nl  tbe  b«#e  of  the  irocbitor  on  tbe  a'phalic  aflpeeii 
of  Ibc  pniltual  extremity  disttid  luid  Tt'iiimi),  Ui  loeu  ilself  oq  tbe  tbird  fourth  of  tbe  vcn- 
bil  border.  The  •■barpiu-ve  wbiclt  rharnclerisc-s  Ita  pnixinuU  purlioit  diBoppouni  at  about 
lit  midlle  of  Uie  boue, 

i  413.    CfUti  Prrliirali* — The  pectoml  ridg»> — "OifedelloTdienQeaiiit'rieure,"  Stimuli 
Lfiuekbeioi — (Flsf.  46.  CO). — This  nanic  ia  applied  by  no  lo  tbe  ill  defined  rongli  line  npoo 
IW|minwl  two  thirds  of  tbe  vcntnl  os^icct  of  tbe  butuerua. 

'Tliiaand  ihe  Cn.  ftfUofdm  cmvergt*  (I^»tAd.  but  eeaw  to  he  di»it[nct  before  meeting. 
TWinoif  triangnlar  iuterral  U-tweea  them  in  colletl  by  8tmti5>DurekheilD  (A,  1.,  5I8|, 
■^prientr  de'toi'dteuiie."  Hivnrt  ftjiiilir?!  i  B,  02,  Fiy  53l.  the  iiRniL'  rieU'nd  ridgr  lo  n-liat 
Mb*  to  c>im'«|)oiiil  to  tblfi  iiitervd,  and  hiiui'tiniti'ly  dUlea  tbnt  tbe  two  jmrtM  of  the 
Jf.  irtbtiiUuM  atuve  inenti'>n(>d  are  tDBoried  uihin  it. 

S  414.  i>i'/pAy»«— Tlie  «luifl  (Fig.  iH.  30,  C8-7IK— Altbi^unh  tbe  ehaft  of  the  humerui 
Mj  Ik>  grnrrally  dusrribed  na  a|i(imxintnlely  rylitidrinkl.  it  i»  ttliglidy  cunjin^ewd,  »>  that 
>l  tar  poiut  it*  eepbalo-mudAl  diameter  is  leva  tbou  its  donm>venlral.  It  ia  .iliglitly 
nnnt  Ml  as  u*  (ireauitt  n  veiitral  convexity. 

P<ir  cnarenliiKv  of  dewrlption.  tbe  entire  bone  may  be  said  toconeistof  a  piiboylindrlcal 
t^R  ut.l  rnlarged  exlrvinitie«.  (Strictly  speakinf;,  however,  tbe  (ti'ipAjf»$  iDcludefl  tU 
Vntks  proximal  and  diMal  cpip/ignt,  and  tlie«c  are  leas  exleatdro  than  tbe  n>gioiM  detlgi.] 
Wd  ■■  oiTtmUaUt.  In  a  yoiinjr  animnl  tbe  proximal  epipbyaia  aepaniteB  olooff  an 
todaliliajf  line  [«wiiDg  diatad  i-f  ihe  caput  anicolar*-  and  tbe  taliercle  for  ihc  insertion  if 
^  M.  aiitMtalU  Tlie  grf«tcat  Icnph  of  the  eplpliysis  iN^uabs  only  alxral  one  eightb  of 
*■•  hwili  of  Uk*  entire  homenis.  wheifw*  the  Ert.pri'zimnUt  inrludt^v  n1>out  one  fifth,  Tlw 
■Nil  fiTpbvitlfl  also  loclodea  merely  no  inneli  as  beart^  Ilie  nrlbral  ourfacee  witb  tbe  ep|.> 
HaeUui  and  epteondylaa,  wbcreaa  the  pnixlnml  liudt  <-f  (he  Bit.  dUiali*  embracra  nl«i  lb*] 
f^,  rpUnxkifftrf. 

ITpoD  tbe  caadal  aspect  of  tbo  diaphyRiji,  near  the  junction  of  ibe  first  and  stvmd 
inntn,  amt  nearer  tbe  ventral  than  tliu  dorsal  border,  U  to  bo  aeen,  with  adult  buniorl,  a 
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TiMmw  kmglt<»iina)  d/^reasioo  nn^ened  for  tb«  attachment  of  llie  ninjnini  i1  tnnrtf—  of 
tlie  MM.  tfTtM  (D.»jnr<  aod  UtiattwH*  i(li>nii.  it  is  iodicaitnl  In-  an  ini^rnipted  Bne  oo 
V\g.  TO.  Od  Fl(f.  41  it  doc«  omi  sp[.'t.iLr,  bat  its  proximaJ  t-nd  would  be  oppoflltA  the  proxi- 
mal end  of  the  loDger  bncc.  lu  Iniglli  vqtulfl  the  dono-rectral  diameter  <it  the  bone 
oppoaHc  lis  distal  eod. 

§  4IS.  JE^namd^^iu— The  c^iicoodyle  or  eict«nial  eondyle  (FIff,  30.  46,  68.  60.  71,  74).—^ 
This  !•  a  lODffa  labeQiiicBl  t.-minL-ac<.-  up-m  tbe  replialic  aspect  of  the  distal  exiremlty.  Tb 
it  is  nttaclinl  the  pmiimal  t^id  fif  the  erphalic  (rxtcmall  Isteral  litranKtit  of  the  elbow, 
ami  frt'm  it  ariu*;  ihit  MM-  KHetmrr  ulturru  and  £rt,  miNimi.  Obliqavly  pruitinad  froni 
the  L-pioinljrliiit  rxtends  tb«  Oritta  tpieou4$lari*.  which  loses  itwlf  oo  the  donal  avpecl  of 
tbv  diitpbvsis  Dt-srly  oppoatuiths  point  of  nearest  appmxiinatJoD  of  ihfl  deltoid  and  peetoral 
crusts  a\mtn  the  rmtral  Sitpcct. 

TW  epirondvlo  has  been  called  "outer"  or  "external  condyle,"  and  more  rroenllj 
by  Markne  {t)  aod  otbt-n  "  external  epionndyle." 

%  416.  JSpitroAtta—Thti  epluuchl«a  or  ioiemal  coodrle  (Pl^.  90,  4lt,  06.  TO.  71,  T5).— 
Tliia  b  is  a  rungh  mboonical  emiikence  upon  thr  candal  aspect  of  the  distal  extrrmitf.  It 
in  larger  than  the  eplcond.vlus,  and  springs  abraptly  from  the  nearlj  plant-  caodsl  snr&oe 
fiirmed  by  the  caadal  prominrace  of  tbe  tpicblca.  Proxtinad.  bowcver,  it  ia  directtjr  oon- 
tinuons  with  the  bar  forming  tlie  eaodal  boundary  of  the  Fm.  rpiiroehUare, 

%  417.  Pf.  {Fvrameii't  EpUro^ienrr—'Vlto  t^lnichlrar  or  nuprwcmdrWd  rommen 
(Pig.  3D.  46.  09,  70.  ITt,  1051.— This  is  a  narrow  pvxforatiuu  fitim  tbi^  veutnil  to  (he  dntsal 
ii8p>.-ct  iif  the  humerus  nenr  ih«  rniiital  side  of  the  ditital  extremity.  Throu^  it  pass  the 
N.  medios  and  the  A.  bniclitulia  uo  their  way  fjviu  the  dormxaudal  to  tlie  veattml  aspect 
of  the  arm. 

In  tbe  cat,  the  Fm.  ejiUrvtAUare  La  within  tbe  nntiirally  aasl^ed  llmils  of  the  JSxt 
dutalu.  but  it  Is  wliotiy  within  llif  diaphyHta  ;  iia  distal  buundary  i!> sonictimcs  Terr  near 
the  iliaphvfiioepiphyBial  suture,  and  sometimes  svpanted  tbervfVom  by  a  space  equal  to 
tbe  lutiijerdiftrnptcr  of  the  ortn<¥. 

Tiie  Fin.  epitroehUare  exi»i«  in  the  other  Felld»  and  in  Bnme  other  Camirvra  (Rower, 
A,  246i,  and  occasionally — partly  clrcumwrrilwd  by  li^meot — in  man  {Hnmphn*y,  A,  378  ; 
Quoin,  A,  I,  87).  Usually,  ]ioweT»T,  ilio  baman  hnmoras  preflentn  rai>n>ly  an  emargination 
of  the  bone,  along  which  psfs  (lie  median  nervi>  ami  the  brachial  artery. 

g  418.  Fo4»ti  Radia'it  and  /V.  Vhiarit — The  radial  and  ulnar  foes*  of  the  hnmeraa 
(Fig.  46). — On  the  ventral  (antcrlorl  aspect  of  the  distal  cittcmlty  of  the  humoros.  jost 
proxtmu)  of  the  arthral  surfitas  of  the  trechles  and  capitrllnro.Rre  two  slight  deprceslau; 
against  which,  in  the  mrongly  flexed  condition  of  the  elbow,  abut  tbe  conmoid  procosiof 
the  ulna  (Fig.  30,  t*re.  ei>ronmdf.kiM\  and  the  side  of  tho  rapilelliim  iir  prr<xifnal  arthral  end 
of  the  nttli'it  (Fig.  :;0t ;  Uetnf;  their  renpectico  luunes.  Between  the  two  fo«itH°,  rvpeeially 
In  well  marlii'd  boncM.  Is  a  Kllght  lidge.  Tbe  Faata  ulnaria  ta  described,  bnt  n<H  named, 
by  Strnns-Dun-kheim  (A.  I..  513). 

9  410.  The  fJwjM  itLirranitti»,  on  the  doreal  aapoct  of  the  distal  extremity,  will  be 
daaeribed  in  wmnection  with  Fig.  Tl. 

^  420.  Tr^thiu  antt  TVtvit t>cr— The  candal  ilm>ser  or  irmor)  and  the  cephalic  (i;zeat«r 
Of  omtT)  humeral  tnbenwilh-s  iFig,  JW,  45,  08-711— Tlinfie  i«rt»  of  the  pmximal  extremity 
hsTe  been  described  in  connoction  with  Fig.  4-j,  and  tlii.<tr  mosctilnr  attnchmcnie  will  be 
nentionmi  in  conm-ction  with  Fig.  tJS-Tl.  Seo  also  nltoTc,  CnnniU  htripitali».  h  has  b*«n 
aentJoDiNl  under  Fin.  4>'i  that  while  the  trochlii  is  wholly  caudal  in  position,  the  Irochllff 
la  about  i><|un)ly  Tentnil  nnd  ci>pbalic. 

Tr^'Afart— iFig.  46,  fl».  TlL— This  is  the  halfsaddle  shniM^il  arthral  surface  at  the 
caudal  aide  of  tbe  tUsial  end  of  the  hnmeruF.     1u  caadal  bovder  is  raised  and  sharply 
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definnl,  bnt  ci>f>1uUail  it  U  continnoDfl  n-itli  tha  capit«lliim.  llif-  limits  of  iho  two  iurfaoea 
bein^  ioJiaitMi  bj  a  slight  lid^e.  VcDtrftd,  the  two  surfaces  arp  noailr  eqaal  in  extent, 
bat  dunwl  the  capitflluin  ^raitunll;  narroivti  and  disB[>|K»rs  us  seun  in  Fig.  71,  while 
iha  troelilea  ouotiauee  upou  iliu  iloraai  atipi;ct  oi  the  boou  aud  luu  a  dvddudl/  ublic^ae 
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THE  CABPALIA  (Fig.  0.  30,  47). 
The  b^attof  the  carpus  (Tiriat)  liave  been  enoiniTatcd  in  %  84. 

References. — In  addition  to  tlje  reforrBces  glvon  in  ^^  84,  M.  i»ce  Gegcobanr,  B ; 
SUkiu  Dufcklwiui,  A.  1,  6l!J-524  ;  iUvarl,  B,  M-IW  ;  Umy.  A.  333-a41  :  Quain,  A,  I. 
tIMn.  99;  ChauvRsu.  A,  66,  lili» ;  CbnaviMU  (FlcminKt.  A.  7@,  80 :  L«jh,  A,  177-18S; 
rbwvr.  A.  35£-:M0  ;  Humpbrt;.  A.  S87-^00. 

%  431.  Explanation  of  Fig;.  47. — Tbi«  rcpreaeoia  the  doraal  aspect  of  the  cvpiu  uut 
of  th*  eootigaoaa  {nrte  of  t!io 
mettaupalia  of  an  Asiuiic 
fen  MrTVD  mmitha  old,  and 
■(  two  voanfi  ilnpL  Tii«  let- 
Mrfag  is  DftNrly  uniform  In 
(Iw  three  Bkhit*,  but  the 
inwnt  dcvcTiptfoD  Tv(cn 
taif  tn  tlie  llun- 

P,  1.  M,  A.  Mi,  the  meta- 
flu^ia  of  ibf  pnllcx,  la- 
te, nedliu,  anDolaria  and 
ttiitott* ;  p,  the  O.  pinU 
f/me,  trhlcb  Is  ivall,r  a  MM- 
9mtt  i-oM  [u  tb<.'  tendon  of 
ihi  M.  JUxor  ulnarU.  and 
W  a  true  carpal  element ; 
■,  *,  U  and  (M,  the  -anei- 
JWwc,  flUfrnuin.  trapettnd 
u4  frapmum  respectively, 
linttlQji  the  distal   row   of 

wyalia :  aa  Mstrd  in  g  84.  tbc  utirirormo  is  snppneed  to  reprownt  two  elamenta  of  the 
tnrtal  ftr  primitive  carpus. 

TIm  t*"'xi">al  row  cODSlflU  of  bnt  two  cartiUfrlnons  piece*,  commonly  known  as  tlitt 
'OUf/vnM  ( pyl  and  the  pmpho-iunnrt.  Since  cvi\eifo}tn£  has  barunte  woU  cetabltiihod  in 
tteatmei  of  three  of  the  tnreal  l>onP9.  we  have,  ayxtti  the  migj^ti'jo  of  Pn>f.  O.  C  Manib 
*»)  in  arciinlanu'o  ifith  tho  riiHlnm  nf  e»(tiiie  Europcnn  anatomist*,  Btilietilutod  t)iercf'>r  Iho 
1«B  p}fr<imidaie,  which  was  employed  by  Simiis  Diirt.'kbeim  (A,  I.,  520).  Tlits  oli'meut 
KfKcsentB  llw  ulnars  of  the  primitive  i^qmn. 

The  larger  proximal  piece  is  a  sia^flo  mart  of  cartiia^rA.  bnt  a  e«ti«n  ahows  that  omifl. 
atitm  has  begun  ftom  /Arw  $rparale  e^nttr*.  The  two  largror  oorre8|>ocid  lo  ibe  ataphoMtM 
i*j  and  the  lurnire  (f)  of  man,  and  to  the  ratiUiif.  and  intfrmedium  of  the  primirJve  carpus. 
Tte  third  and  omaller  center  (iv(  pn>b»bly  rei»r«*euts  the  ertttralt  of  the  primitive  carpus, 
«Ucli  ts  not  disilnrt  fn  man. 

Bo  far  Bfl  appears  from  the  fignre  of  Mlvart  (B,  Fig.  00),  the  carpus  of  tho  cat  U  cflBen- 
tkOf  similar  to  that  of  the  lion. 
11 


Fro.  47.— The  Dorsal  Aupkot  op  Tint  Oahp.m,  Region 
OF  A  Yiwso  Lion  ii-xrocst  rrofnEl  .*sd  or  Two 
TocNfl  Do(i«.     (From  Wilder.  lO,  301,  Fig.  1.) 


CLAVICULA  (Fig.  30,  48,  M,  tI7,  73). 

TLe  claEicle  or  colUr  boue  is  brififlj  deacriliod  id  %  212. 

References,— Straus  Durcltlieim,  A,  I,  509  ;  Flowtit,  A.  238;  Gegenbaur  {Lankestir), 
A.  4;T;  (icgrabaur,  C  ;  Gray,  A,  1^1^-218  ;  Qtiiiia.  A,  1,  84,  Wfi ;  Parker.  A.  aio  ;  ttmn- 
phrej.  A,  aotKJOa. 

^  '122,    Eicplatiation  of    Fig,   4S. — ThiH  r&prcaents  tlie  annsuftlly   larg;i^    arid  wtlil 

marked  davicU-e  orcullar  (jooea  of  an  old  male  cat.     TUeir  TUBsal  or  sKriial  ends  aie 

appoiied,  and  are  aeen  to  bo  approximately  cy linJricul. 

The  left  i*  place*!   In  nearly  its   catanl 

,  ,  TRVsai  j^        attituile  in  tilt  bi"K)_v,  showing  llint  ila  e«!jitialo 

«^^^^^^^^^        ^^tefap       ^-O^y        caiidul  diimiclLT  is  n«ir!j  anirarlu.  «nd  tliat 

i^jj^^jjT^^^"^^  ^^^"Ti^ftlt     ^"^^  ""'^  curve*  aligliily  caudad,  ilifr  meefij 

Fia  4e.^TiTE  RmnT  A^-D  Lrbt  Cla.      ^«J  ^'^^  ™  decidedly. 

viCDL^  OF  A.V  Old  Cat;    .1.  ^^^  "P^'*  *«  «"  P^'*"^  "  ^  '^^'"^  ^^"^ 

Caudal  iiBp(!tt,  and  display  ttio  dfii^al  concaT- 

iiy.     The  niL-^ai  half  Je  m-arly  atraight,  but  tiie  lateral  is  quite  regularly  curvwi.     TLh^ 

dorsov-ntriU  dianicter  of  rhi!  bone  iQcr«naeB  gritdonlly  toward  tlm  lateral  end,  whicb  U 

about  twice  t^ie  width  nf  tlu'  meaal. 

DIt'c-iIv  of  ijidirwtly,  the  nlnricli?  affbrdB  ntlaclmient  In  the  Mm.  davo-tr^pfsiiif,  rlatv- 

inantoidfiia  itnd  claco-deltoidevs,  but  as  it  ia  connected  with  the  sternum  and  the  scapula 

only  by  ligaments,  it  is  moved  with  th«  muscles  instead  of  forming  on  efficient  fulcrum 

for  their  action. 

THE  STERNUM   (Fiff.  7,  30,  50.  72,  73,  99,  100). 

The  sternum  or  breast  bone  was  briefly  described  in  g  210. 

References.— Strfins-Diirckhcini,  A.  I.  498,  497;  Mivart,  B,  40,  .'^0 ;  Flower,  A,  78: 
Humplirey,  A.  331-3'J9  ;  Gray,  A,  507-310  ;  Qunin,  A.  I,  2o-2;  ;  Chauveau,  A,  75  ;  Chau- 
veau  (Fleming),  A,  GO  ;  Leyh.  A,  I04-1G6  ;  Parker.  A,  215. 

§  -123.  Explanation  of  Fig.  49. — The  ventral  as]X'nt  of  an  adult  tttmum,  with  the 
contigaiouB  parts  of  the  costic/iTtilaginea.  Incomplete  views  of  the  stcrDum  are  f^ireD  in 
Fig.  30.  50,  72,  73,  99  and  100, 

The  sternum  consists  of  a  mesal  series  of  osseous  or  partly  eartilajnuous  segmenta 
called  xtemebni',  united  by  cartilages.  The  fifture  was  drawn  from  a  dried  »ternam,  and 
the  inters! ernebral  cartilages  are  not  shown  distinctly,  neither  is  indicated  the  line  of  junc 
tion  of  the  o^i;oti8  and  cartilaginous  jwirtionB  of  the  caudal  segment. 

Of  the  stemebroe,  the  most  cephalic  and  the  most  caudal  have  received  special  names, 
prmfcni'tm  and  .riphuternnm.     Thi;  intervenincf  pegmpnts  constitute  the  mesoHernum. 

^  424  Mesosterinim. — As  indicated  in  ^  210.  there  may  be  either  6  or  7  mesostemebne, 
making  the  total  number  of  sternebra?  S  or  9.  The  variation  is  duo  to  the  presence  or 
abseiii'c  of  a  short  and  nearly  cubical  piece  between  the  xiphisternum  and  the  sixth  con- 
stant nuriosterneber.  This  pii^ce  is  neither  figured  nor  described  by  Mivart  (B,  Fig.  24), 
or  Parker  (A.  PI.  xxx.  Fig.  3i,  and  does  not  appear  distinctly  in  the  fignrcs  of  Straus^ 
Durckheini  (A,  PI.  vi.  Fig.  2.  and  PI,  vii,  Fig.  2>.  notwithstanding  his  intimation  (A,  1,546) 
that  it  is  alwjivs  present.  In  ihe  sterna  examined  by  ns  this  seventh  piece  is  eometimca 
quite  large,  and  in  other  cases  so  small  as  to  l)e  unrecognizable,  at  least  from  the  sur&ce. 
\V{'  have  alwo  observed  considerai>Ie  divi>rsity  as  to  the  number  of  costicartilagines  which 
reach  the  sternum,  but  are  not  yet  pro]»ared  to  say  whether  8  or  9  ia  the  more  freqaent 
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The  OMtleartUagra  which  reacli  the  steninm  &rtlciilate  tberawlUi  ditirtJirodiaB^, 
ia  ooundanblv  dirvniiiv  ut  ui  clit^  i-xii-nt  o\  iliu  svuuviul  cupitUix. 
Euh  of  the  coDsUot  mif^isteniel^ne  is  tn'o  <ir  three  time«  w  luug 
■■  wiJo,  Mul  alighUf  rnlu^od  at  the  cods  so  as  to  be  sotnevrbiit  of  a  VlStSOtrnaa. 

lUtxU  liwpe. 

g  i3&  PriKArrnufli. — Thui  1«  eometimm  call»l  mnnvbrium  tram 
I  form  )b  Di&a.  It  is  oeoxly  twice  m  long  &»  the  averngo  Die«o«ter< 
ilMlwr.  uid  th«  cepfaoJla  half,  which  la  nLni]ft(r>  Iti  thu  khtro,  bi  com- 
pWLd  aod  upen  to  a  bluat  point.  Ou  each  alAo  1^  an  ohliquo 
*bouU«f  for  the  attachnumt  nf  the  Qntt  cnflticwtihi^,  bo  that  the 
■rtiiv  pnenmravm  is  shaped  somuwUut  lika  tlic  head  of  a  laca).  Its 
*«atnl  aapcct  ii  promineot  an  thQ  mc«uii,  forming  tbo  prrHtmal  keti. 
%  IM.  SiphitUrnum. — Thig  is  iJso  coHvd  the  xipA<*J  or  r/iw/w-pn 
MifiJ^i.  Id  the  adult  cat  only  tliu caudal  third  or  fourth  iacartil^e. 
tad  iu  tip  is  eolargM)  into  a  diak.  The  rent  of  the  si|:JiiHCpmum 
tt^an  <»udAd  from  its  b&ae. 

Tlw  atonram  afibrda  attaehmont  to  tho  MM.  tetoptetorfUiB.  ent^fpU' 
imiit,  MernQ  auutoittetui,  Uernohyoidfut  aiid  HOtno  otltera. 

I  437.  Btlation  of  the  StertubFtw  to  the  CoHieartiiagine*.—'WM\ti 
<ttaMllaf>,  ll  Ifl  oftuD  de«inb|e  to  desi^nale  tho  Dumlxr  of  a  fttcrnehcr 
«hn  the  ilerauin  Ian  corercd  by  tuiuiclca  as  to  muku  the  ennmen- 
t«  Affleolfc.  Iq  tbeM  cMca  the  rtba  or  tht'lr  cartUof^os  tatj  niotlly 
tecevBted  rrotn  thv  mmi  et-phalic  of  the  Kiies,  tbeir  pilations  to  tho 
IWMbwl  \ieiog  as  fullofr»  :— 

WHh  tWcU  ooMlant  mc«n9tcmflinD.  the  cnnilsgfw  aro  attached 
at  the  trphalic  end,  so  that  the  thinl  mi^i^^UTnclNT.  for  exumpio, 
^dch  ia  the  fanrlh  aternpber,  would  be  ibt^  M'gnient  just  cundad  of 
Chtpotaitof  ait«chmeotof  the  founh  cartilage.  The  fi Est  cartilagee 
*n  flDaaaet«d  with  the  ildei  of  the  jinesternum.  which  la  really  the 
Am  Mproeber ;  tlie  rulatiotu  of  the  eighth  mid  niath  cartilages  are 
Iwdafinitr  aod  coiMtanl. 


OOSra  (ttlBS)   A^D  COSTICABTILAOINES   (COSTAL   CARTI- 
LAOESt.     ng.  80. 

References. — Stmua-Durckbftim,  A,  I.  4{R3,  and  Tl,  57  :  Quiiln, 
A.IS7.  141  ;  Gray,  A,  210.  29.» ;  Flower.  A,  ft5  ;  ChaavBaii  (Fleming), 
•L  «r.  140  :  ChauTeaa.  A  ;  l.i>yh,  A.  16S,  JKH) ;  Humphrey,  A,  830-387 ; 

«i.  a.  w-o^.  Pj^  4fl._TnK  Vek- 

H  428.  The  costas  or  ribs^lB,  rarelj*  14,  on  oach     asadlltStek- 
[lidl^— constitute  a  Bcriea  of  ai-che<l,   liiglily  t^lastic      xcm  ;  xi. 
wliich,  with  their  continuations,  the  costicar- 
la^es,  the  sternum  and  the  thoracic  vertebra.',  form  the  conical 
!:*!li*ton  or  framework  of  the  thorax  i  Fig.  30  and  50). 
The  ribs  and  their  (tartilagea  are  slender  and  subcylindrical  in 
They  presents  in  exTiiration  and  moderate  inspiration,  a  com- 
cxure,  the  convexities  being  caudal  and  lateral  (Fig.  30  and. 


AJTATOMICAL   TKCnXOLOQY. 


50).  The  ribs  proper  have  each  a  general  caudal  inclination  from 
tile  tuberculum  to  tht^  arthron  coaticartUaginis,  wliile  the  carti- 
lage* has  a  cephalic  inclinatiou  from  the  arthron  to  the  stt^mal  end 
^Fig.  3UI.  Id  Full  inspiration  the  ventral  or  sternal  ends  of  the  rihs 
are  nearly  ventrad  of  the  verlebnd  ends,  the  caudal  convex!^  being 
partly  or  entiivly  obliterated  (Fig.  50). 

§  429.   Special  Cliaracteri. — The  capitellum   of  the   12th    and 
I3th  ribs— I'lth  if  present — articulates  with  but  a  single  vertebra. 

The  capitelluni  of  the  first  articulates  to  a  slight  extent  with  the 
body  of  the  last  cenical,  but  the  diarthnKlial  j»art  of  the  articula- 
tion is  entirely  confined  to  the  body  of  the  Jiret  thttracic  (Flower^ 
A,  23).    The  first  rib  and  those  last  named  alx)vo  (12,  13, 14),  i>08— ■ 
aess  no  Ugamentum  int^artieuUire  (Fig.  50). 

The  12lh   and  13th  ribs— 14(h   if  present — possess  no  arthr 
titberculum ;  it  is  also  sometimes  ab»Mit  from  the  lllh.    The  tube 
cnlum  of  each  of  the  others  articulates  diarthrodially  with  th- 
iliaphyj*is  of  the  vertebra  corre;«ponding  to  it  in  number;  thus,  th 
tuberciiiuni  of  the  tirst  artit^ulatem  witJi  the  diai)i>phyBi8  of  the  fi 
vertebra,  and  that  of  tlie  seventh  with  the  diapophysis  of  the  se 
enth,  etc. 

§  430.  Sternal,  Asternal  and  Floating  Ribs.— The  cartilages  c=> 
the  Hrst  nine  ribs  (^Fig.  40 1— rarely  of  only  the  tirst  eight^ — are  artic^j. 
lated  with  the  sterntim,  and  hence  are  calhti  sternal  or  frtw*  ribs.    T*.  le 
remaining  three  tor  four)  ai-e  called  asternal  or  false  ribs,  as  the*;r 
cartilages  do  not  reach  tliesternnm.    Finally  the  13tli — 14th  if  pw^^j*- 
ent— is  not  atiached  to  the  one  just  cephalad  of  it  by  connective 
tissne,  as  are  the  10th,  llth  and  12th,  but  ends  independently  U 
the  alidoniinal  muycle;*,  and  hence  is  callwl  a  Jloalhiif  or  verlcbrai 
rib.    (Humphrey,  A,  320,  337  ;  Hutchinson,  A,"  1016. 

§  431.  Methods  of  Demonfltration.— The  form  and  the  varioBS 
l>nrls  of  the  ribs  are  best  made  out  in  those  that  have  been  com- 
pletely deprived  of  their  soft  jmrta  as  direct*^  above  {%  248).  Tbt? 
relations  and  mobility  of  the  ribs  singly  and  collectively,  and  tlifir 
arthra  and  ligaments,  must  be  studied  on  fresh  or  alcoholic  speci- 
mens. 

%  432.   Elasticity  and  Mobility.— Take  as  lean  a  cat  as 
ble,  place  it  dorsicumbent,  an*l,  conwnencing  at  the  ventrim 
remove  the  skin  and  muscles  covering  the  sternum,  and  llie  ri 
with  tlieir  cartilageo  of  one  side.    Press  upon  the  thorax,  and  t 
elasticity  of  the  ril)8  will  be  felt.    Grasp  the  second  meeostem- 
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'and  pull  renlro-ceplialad.    This  will  show  the  way  in  which  the 
capacity  of  the  thorax  ia  increased. 

S  433.  Arthra — Joiotd. — Rumove  the  muscles  covering  the  tu- 
•rculum  and  cervix  of  tlie  seveiitli  rib  for  example,  ami  the  llfftt- 
U  will  he  seen  us  white  bauds  holding  the  tuberculnm  to  the 
ipophysis  and  the  capitelluni  iu  tlic  eockot  fonued  by  the  demi- 
liicela  of  the  two  vertebrffi  (Fig.  52,  Arthron  capUeUi).  Cat  away  the 
kinents  on  the  caudal  side  of  the  tuberculum  T^ith  the  arthrotomc 
biMid  tlie  rib  eeplialad.  Thia  will  expose  tlie  smooth  arthral 
of  Ihia  diartlirodial  joint.  Tliat  of  tlie  capitellum  may  he 
^monstnited  iu  the  sfinie  way. 
To  ih'ratiustrate  the  amphlartfirtxlial  joints  at  the  arthron  costi- 
cartllaginis.  the  finger  or  some  80lid  su])staiioe  shoiiUl  be  placed 
^■BDtad  of  the  arthron,  and  then  the  ectal  surface  of  the  bone  and  eur- 
^HPl^  sV.ouid  be  uHced  away  with  the  arthrotuine.  The  cartilage 
^UlEbone  will  be  found  continuous,  the  ends  not  being  separate 
^aui9  smooth  for  j;liding  ujjon  ei»th  oth**r  as  with  the  capitellum 
taberculura.  The  end  of  tlie  rib  is  but  very  slightly  hollowed 
to  receive  the  cartilage,  thus  differing  fnim  the  condition  in 
where  the  cartilage  is  implanted  in  a  deep  pit. 
The  diurthrodial  joints  of  all  the  sternal  ribs  (8  or  9)  at  the  junc- 
of  the  coital  cartilages  and  sternum  (^jj  424,  430),  may  be  dem- 
ited by  slicing  off  the  eclal  sniface  of  the  conjoined  sternum 
cartilage  as  directed  for  the  Arthron  costicartilaginis. 

I  434.    Ligamentum    interarticiUare— Interarticular   ligament 

^1%.  60). — This  is  most  satisCactorily  demonstrate<l  in  one  of  the 

Idle  ril>s,  the  seventh  for  exam]>lt'.    The  muscles  should  be  re- 

M'ed  as  fiir  demonstrating  tlie  tubercular  and  capitellar  joints, 

tbe  ligaments  binding  the  tuberculum  to  the  diapophysis  should 

[V?  cut.    Nip  away  llie  neural  arch  (Pig.  63)  and  remove  the  short 

|l^i*nt  ofexposf^^  myeloo.     This  will  expose  the  floor  of  tlie  neu- 

canal.     Dissect  the  dorsal  (posterior)  common  ligament  fmui  the 

inertebral  libro-cartllage,  move  the  rib,  and  the  ligamentum 

rrnrticulare  will  bo  seen,  as  a  rope  in  a  pulley,  ^mssing  across 

floor  of  the  neural  canal  in  a  groove  on  the  dorsal  surface  of  the 

iTvertebml  fibro-caitilage,  and  connecting  the  heads  of  the  jjair 

friba  (§  444). 

{486  Tbiftrigitinont  diffi>n  so  nin«rluibl7  from  Its  boraologno  in  num  tlint  r  brief  oora- 

la  aima  tho  IlKamoot  Is  plate  like.     In  tlie  cut  it  U  Ihiok  and  baoil-Uke.     In  man  It 
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complou>ljr  tllridM  tbe  uthnl  aarface  of  the  c&pitellam  into  two  parts  oonwpoiulin^  in 
the  demUoiCets  of  tbo  two  rertobrai  (Fi^.  5'i,  Arthron  eapUelU).  la  tbo  c»t  it  bat  paniallf 
divides  the  sarfiice.  lu  tuan  ttic  lifrunuot  joins  tbv  inti-rvt-Ttubral  tibro-carttloge,  sni]  dot* 
not  extend  from  side  tu  aide-  Id  iLu  est  it  y»aaaa  frum  sldv  to  aidt-  in  a  synovial  ponrti 
lint-d  by  au  oxu-iieiou  of  (lie  syauvial  meuibnuiu  lluiuff  tlie  joints  of  tbe  capltcUs  of  tlw 
pair  of  ribs.  Keuce,  while  in  inati  tbere  aro/vMrsoparaUj  sjuoviul  cutitiufor  tbt?  fwpHstli 
ol'  each  pair  of  riltfi  paHsc««itig  the  inU'rarticular  ligament,  in  tbe  cut  thvre  U  hot  tfM,  si&oe 
tbe  srtbn  uf  ilio  c«[iitem  communicate  with  sacb  other  ihrougli  the  gnwve  for  Uw  Uga- 
mectuu  iutiTurticaliire. 

References. —Bichat.  A,  1,^1;  Ma^er,  47,  273:  Chaaveaa.  A.  140;  Leyh.  A,210: 
Clrluad,  4  nud  5  :  Quain.  A,  1. 141 ;  Graj,  A.  306  :  Oago,  &,  421. 

%  430.   Preparation. — Fig.  CO  represents  two  coaUe  and  costi- 
cartilagiDcs  separated  from  tlie  body  and  in  the  position  assnuied 

during  the  fullest  possible 
*'*' 't^rcuUxL  iiisj)iration — that  is,  drawn 
ventrad,  laterad  and  cepba- 
lad  so  as  to  obliterate  their 
caudal  convexity  iFig.  30), 
and  give  the  greatest  capa- 
city to  the  thoi-ax.  The 
cltraning  process  was  canied 
only  tsuflicicntly  fiir  to  re- 
move the  sofl  i«irts,  leavinj! 
the  interartieular  ligameut 
and  the  connections  of  the 
costal  cartilages  and  ster- 
num ^g§  252,  427;. 

g  437.  Arthron  costtcartilap- 
nis.— 'riiir  iiniiihiartbrocliBl  arllctiU- 
tion  l)eiw(>cii  tbp  stiimal  end  of  the 
disphvsif)  ami  its  canita^  (g  488). 

^  438.    Arthron     mesostemebrt 

—  Cosio^^iemal     antcalalion.  —  Tb« 

diarthrodial  articulation  of  theoostal 

Citrtilnge  wtlh  Tbt>uit'finet<'niain.   Th« 

fiTKi  cMtat  cartllaf:^  articulates  with  a 

sinfrl*}   st4;mol>er    fprmitemain),    the 

other  eight  with  two  (^  430.  Fig.  4B). 

g   4.19.    Capitellum— IleaiL— The 

vertebra]  end  of  ilio  rib  cnda  in  a  somowbat  jwiar-shapwl  i-apitellnm  nv  liwid  whlcli  artica- 

lates  diailUrodiallv  with  the  deroifacuts  of  two  contiguous  vertebrs  (Fig.  02.  ArtM,run 

eapitfffi,) 

§  440.   Cervix — Nerk. — The  rrrlt  ftr  nwk  of  ih-i  tjb  is  the  soinewhat  coDstricti*H 
jvn  liuiuodlateij  following  the  capitollata  and  between  it  and  the  tuberculum. 


"""A/tlifan  cQtticaftUMiius --"" 
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Fio.  50.— Cauuaj.  \  iiiw  OF  tub  Sevestd  pAtR 
or  C<w,TM  (Ribs)  ;    x  1. 


proper  IS  luo  dodt  part  of  tlie  arrli  oxtcod- 
iag   fram   tbe   apileltum   to   tbe   Artbruu   ciMtiriirlilajftiiitf.      It    liait   Inu  vxtrvmilius — 
bral  or  ilunsnl   lod  Bl«rDii1  or  vrutml  ;  two  siirtacc^— t^lul  nnd  eulal  -  Iwn  t-ilgi'a — 
ihftllc  viil  caudnl.     Tbo  vert4>l}m)  mil  Intm  the  caiiitMllum :  tlio  (>cta]  etiriace  is  next 
skin  :  the  ct'plialic  edge  fwoa  toward  tlie  lumil. 

g  442.   CosticArtilago — Cuxtal  cactilnge.— Tbo  cArtlls^noai  onndnufitioa  of  tlie  rib 
pM8»  fnmi  iLe  fuemal  4^iid  of  the  diaphysis  toward  ilie  si^mnm  (^  423.  Pig.  40t,     la 
ipin  It  U  deepljr  ibaded  uad  is  betweoti  tbe  Artlirun  coaticurtilagiais  mid  tUc  mescv 
roeber. 

g  44S.  Diaptaysis  (Costae)— Sliaft— TLc  disphyeis  of  tbe  rib  is  tbe  part  betwoeo  the 
inbertalutn  and  the  Artlin^a  eoatinnilftginis. 

S  444.  Ligomentum  interarticutare,  ta. —IntrnnienUr  li^inonl. — This  is  u  HtroDg', 
Moolb,  band-likio  ligaiucat  cdnnctrting,  thmnfrh  the  S.^ir  of  the  Dound  canal,  tbe  btwU 
Hoppot^  riU  (2d  to  11th  pd»  Includve) ;  (g  434). 

3  44B.  Ucsostemebra,  ae. — The  fK]Usrf>  areo  between  tlio  atemal  ends  of  tbe  costal 
emlla^ea  repr^ft'nls  the  mtidnl  onrl  of  thti  Sth  mewist4*rncber  (^  421,  Tig.  40). 

$  446.  Tuberculum — Taberclc— The  tabercuhiio  is  an  clpratioo  an  the  ectal  naiiaxm 
of  tbe  rib  jast  at  th«  end  of  the  oenlx.  It  bears  a  smtxith  arthml  facet  wbtch  &niculat«fl 
i/Hartkndiati^)  witb  the  dUpopbysu  of  tbe  7th  thoracic  rertobra  (Pig.  92  natl  %  43!J). 


L  PELVIS. 

General  References  to  tbe  Pelris.— BtrauK  Dun'-k1i'-im.  A,  I.  409,au<j  If,  03:  Qunin, 
K  I.  100. 12S.  159  :  Oray.  A,  aiS  :  Chauvwm  (Firming).  A.  fil.lfll  ;  nintireaa,  A,  7.'>,  l.*J2  ; 
Lr^b,  A.  IM.  212:  Flmrer.  A,  281  and  S:i ;  llnmvlirey.  A.  43S  ;  Joulin.  1  :  Mirart,  » 
ud  1  iV  :  Wilder,  10.     A  chrouohigical  bibliography  ts  gireo  at  (he  end  of  the  last. 

§  447.   Preparation. — Tlie  soft  parLs  were  fully  removed  by  one 

the  processes  already  described  (§§  244-25C).    Parts  of  the  first 

second  sacral  vertebrae  were  removed  with  nippers  to  es}K>se  the 

iAr^nm  ilio-saorale.    To  show  the  lines  of  junction  bct^veen  the 

ischium,  Os  puhis  and  Os  cotylotdeiim^  it  is  necessary  to 

the  t>elvis  of  a  cat  retaining  its  milk  teeth. 

448.  Arthron  Uio-sacrale — Ilio-ftacr,il   ai-tioulation. — This  is 

the  articulatiou  between  the  sacrum  and  the  ilium.    In  the  fig;:re 

tin  artkral  surface  on  the  ilium  is  brought  into  view  by  the  re- 

^nroml  of  part  of  the  sacrum.    Tlie  caudal  third  of  this  surface  is 

\^'virUtroiHaly  the  cephalic  two  thirds  aniphiartkrodialj  the  motion, 

kowerer,  is  very  limited. 

The  lateral  masses  of  only  the  first  sacral  vertebra  articulate 
fiiBctly  with  the  ilium. 

%  449.  Crista  llii — Iliac  crest. — The  iliac  crest  is  the  prominent 
[ibno-cephalir  projection  of  the  iliniii  (Fii,^  30.  51.  §  23()). 

%  460.  Fm.  (Foramen)  obturatorium — Obturator  or  thyroid 
braaen.— Tlie  large  oblong  space  boimded  by  tbe  os  pubis  and 
Ilie  i^biam. 
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§  451.  Fossa  cotyloidea — Cotyloid  fossa,  Acetabulnra.— Tfte 
cotyloid  fossa  i:*  a  d'-n-p  cup-sliapL-d  cavity  in  the  laltml  aspect  of 
the  ii)nominate  bone  wlucU  articulates  diartbrodiaUy  with  the  head 
of  the  feinnr.    The  third  of  the  circumfeivnLc'  of  tlie  cavity  next  the 

obturator  foramen  is  absent,  tlius 
producing  the  cotyloid  notch,  A 
rough  depressiou  extends  from 
thi.s  notcli  about  half  way  across 
the  floor  of  the  fossa. 

§  452.  nium.— This  is  the  ce- 
phalic i>art  of  the  os  innomina' 
turn.  It  articulates  with  the 
siicrum  and  forms  a  conaidemble 
jiart  of  the  cotyloid  fossa, 

§  453.  Ischium— The  dorso- 
caudal  part  of  the  prlvic  bone. 
It  forms  a  lai-ge  part  of  tin*  coty- 
loid fossa  and  about  one  tliird  ol 
tbe  pubic  symphysis.  fl 

§  454.  Os  cotyloidemn — Co- 
tyloid bone.  -A  small  bone  form- 
ing tlie  ventral  part  of  the  floor 
of  the  cotyloid  fossa.  Straus- 
Duivkheim,  A,  I,  fi()2;  Milne- 
Edwards,  A,  X,  358.  It  has  not 
been  detectiKi  in  man.  and  can  be 
seen  as  a  sei)arate  bone  only  in 
iuimalure  cats. 

§  45G.  Os  Innominatum — In- 
nominate ftr  i)«lvic  Ixine. — The  os 
innominatum  is  made  up  of  the 
ilium,  the  isektym,  the  os  pttitis 
and  the  o**  cotyloideuni.  These 
four  bones  are  complet<'ly  united 
in  adult  life.  The  right  and  left  i^elvic  bones  together  form  the 
pelvic  (jirdle.  fl 

§  456.   Os  pubis— Pubic  bone.— It  is  the  ce]>halo- ventral  of  mi 
bones  formin^^  the  pelvic  girdle.     It  forms  only  a  small  jmrt  of  the 
cotyloid  fossa  and  about  two  thirds  of  the  si/mphyftis  pttbis.        fl 
§  467.  Pelvis,  «2.—'*  The  two  innominate  bonea,  together  wW 
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Pelvis  »iTu  .'iojArKXT  Vehtbiiha. 
(Modified    from    E)tnu&-i>ui-ckbQini.j 
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eaacrum,  form  the  pelvis,  a  complete  circle  of  bone,  or  rather  a 
ort  tube."— Flownr,  A,  28-t. 

Pre.  trans.,  Processus  transveraus.  —  Transverse   process  or 

pophysis  of  the  7tli  lunilmr  veiiebra. 

§  458.  Sacrum,  nz. — '*The  portion  of  the  vertebral  column  to 
vhicli  tht'  i)elvic  ginllt?  is  attacljed."  11  is  eomposod  of  tliret!  ver- 
tebne,  which  in  adult  life  are  mort?  or  less  coniplelt'ly  consolidated. 

In  an  innnature  cat  which  would  show  well  tin-  lines  of  demar- 
cation bt'twct:!!  the  bones  forming  the  Os  ionunuuatum,  the  sacral 
Tertebne  would  be  but  jwrtly  coossified. 

%  459.  Symphysis  pubis,  az. — This  is  the  linear  articulation 
^mph'uirthrodia])  Iwtwetin  the  ventral  asiH?cta  of  the  two  inrmmi- 
aalt'  bones.  Its  t.'ej>halic  tliree  fourths  is  formed  by  the  Os  ])nbis 
aiul  the  caudal  fourth  hy  the  is{;hinin.  In  fully  adult  aninials  the 
wmphyais  usually  Ixm'omm'S  unchylo8<*d. 

Vert.  (Vertebra;  lumbalis. — The  last  or  7lh  lumbar  vertebra 
(Fig.  56). 

Vertebrae  caudalea,  us. — Tail  vertebne. — These  follow  iinme- 
diatfily  after  the  sacrum  (^Fig.  3()j. 


%  460.   In  BtlditJoQ  In  the  jiarts  D«ni(^  atwvi?,  tbe  foUowloj^  sliould  bo  meutloDod : — 
A.   Tkt  Ilio-pteiinfat  Linr  and  B'niutnte. — Neither  »ro  shown  in  B:rau«>Durckhcini't 

Ifve,  fnnu  which  this  ww  »ii|}itsi,     Bi>fh  slioulO  show  un  thi'  ri|r!it  sidt',  howL-ver.    Tlio 

IK'-  nlmds  fmni  the  ilio-Mirral  orti dilution  to  the  iikwI.  pmiuiiK-ul  |i(irt  of  ihr  (iubi». 

itpfMic  itie  (Vpltnlii-  tnl^^e  (ir  tlie  uvtnhulutn  tJi«  liuo  {treapDU  mi  emiueoce  which  \%  at  dt 

ivjiMr  Uie  junction  ofihR  ilium  and  pa  bin. 

8.  Tk*  Tvberaaity  of  the  Itehittm. — TUiit  in  iIil*  moel  pniniinent  thickimwl  [wrt  of  tbo 
■tioB.  It  forruD  the  oxtronir  dorwM^nuihtl  ynn  uf  llif  whole  [wlvis  h  is  uikHt  tliiK  [lait 
ttiaitml*  vrheQ  sitting  on  her  liAuochefl. 


COLUMNA    VERTEBRALIS. 

References.— StniiuDQTckbolm.  A,  4718;   Qaaln.  A,  I.  0,  35  ;  Graf,  A.  13S ;   Hmn- 

t*nn.  A.  1 13  ;  Mlluo  Edwards,  A,  X,  Si^  ;  Lej-h.  A,  IS3  ;  Cbauvwiii.  A,  19  ;  Oncn,  A. 
tHB<;Ow.'0.  aai  ;  CuTicr.  A.  1,170;  Klowor,  A.IO;  Mivart,  3  and  ii4 ;  .Marliw. 
A.m:  CWlAod.  7  ud  l:;;  WUder.  10. 

I  461.  The  Columna  vertebralis,  spine,  v\'rti:'bml  or  spinal  col- 
liDU.  consists  of  a  series  of  (tssooiis  s^'^iiients  called  rrrMirat  arninjjed 
m  dose  connection  witli  eacli  other  and  forming  the  bony  axis  of  the 
My.  It  is  nearer  the  doi-sal  than  the  ventral  asi>ect  in  the  cat 
aofl  in  most  other  Vertebrates.  Its  position  and  cunvs  are  shown 
k.  Fig.  30.    It  is  prolonged  candad  beyond  the  trunk  to  form  tlie 
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axial  support  of  the  tail ;  and  cpphalad  it  is  articulatod  diartnro- 
djally  with  the  occipital  region  of  the  skull.  '*The  different  verte- 
brffi,  with  some  exceptions  i^g  458),  remain  through  life  distinct  from 
each  other,  though  closely  connected  by  means  of  til)rous  struc- 
tm-es  which  permit  a  c<?rtain  but  limited  amount  of  niutJou  betwf 
them/' 

§  462.  ''^Uthough  the  t-ertebne  of  different  regions  present 
great  diverMties  of  fonn,  thertt  is  a  certain  general  resemblance 
among  them  showing  a  curamon  plan  of  stmclure.  This  plan  is, 
howHver,  worked  out  variously  in  different  regions  by  change  of 
form  and  the  suppression  or  superaddition  of  i>art8,  thus  fitting 
them  to  fulfill  their  special  purpose." — Flower.  A,  10. 

In  general,  each  vertebra  is  composed  of  a  solid  subcylitidriral 
cenlnim  or  body,  and  a  bony  arch  (neural  arch),  with  vaiious 
processes,  extending  dorsad  therefrom  (Fig.  52-56). 

g  463.  Regions  of  the  Vertebral  Column. — For  convenience  o1 
description,  the  whole  vertebral  column  lias  been  divided  into  five 
regions,  named  in  order  from  the  head  : — Cervical  (7)  ;  Thoracic  or 
Dorsal  {13i ;  Lumbar  (7) ;  Sacral  (3) ;  Caudal  or  Tail  (22),  (Fig.  30). 

The  middle  Cervical,  Thoracic  and  Lumbar  vertebra  aie  shown 
in  Fig.  53-55,  where  the  special  characters  of  these  three  groups  aii? 
well  illustrated. 

.^  404.  Dlstixiguishiug  the  Five  Groupei  of  Yertebrce  and  th< 
Unds  of  the  First  Four  Groups.^The  vcrrioal  veit'*brie,  except  the 
7th,  a,w.  distinguished  by  the  presence  in  the  diapopliysis  of  the 
%erithrorUrial foramen  \$  4TJ). 

The  7lh  cen'ical  is  distinguished  from  the  thoracics  by  the  al 
Bence  from  its  prominent  diapopliysis  of  an  Arthron  tuherculis  and 
by  tlie  absence  of  an  ArtJiron  capitiUi  from  the  cephalic  end  of  the 
centrum  (I'^g.  52).  It  differs  fnmi  the  other  groups  113'  its  slitnt 
wide  centrum,  Intfje  neural  foravif  11  and  slender  neural  spine. 

Tlie  (hoTOcic  vertebric  differ  from  all  tlie  others  by  the  presence 
of  an  Arthron  capitelU  on  the  cephalic  end  of  the  centrum  or  w] 
both  ends. 

The  lumhiir  vertebra?  may  be  distinpuislied  by  their  long  sub- 
cylindrical  centra,  and  by  the  cephalic  inclination  of  the  neura- 
pophyses  and  of  all  tlie  diapophyses  except  the  first. 

Tlie  sacral  vertebrffi  aro  mor-e  or  less  completely  anchylosed. 

The  caudal  vertebrae  differ  from  the  others  by  the  smallness  or 
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ice  of  the  npural  foramen,  the  caud^il  inclbiation  of  the  dia- 
lyses  when  prosc^nt,  and  by  the  presuuco  iu  tsomu  ^2d  to  9th)  of 
^e  ao-caUed  chevron  bones. 

§  4SS.  Thje  cKevTvn  honet  aru  mull  osaielcB  attncbeil  in  the  cepbalo-veDlral  part  of  the 
ranelmi!  and  funulug  ftu  opcu  or  clusti'I  atcL  tbruu^b  wlilcli  paawM  the  caudal  ooa- 
fioBatJuD  of  tbi-  A.  tacrn  media. 

Tho  end*  ut  the  vortehne  mav  be  dwtinguisL^M]  very  r«itlil_v  by  reniemliering  that  the 
aitfaral  lurface  of  the  prrf3ygap*tp/it/dt  (Pig.  5^),  a'ltuated  at  tliti  n'plmlir  end  uf  Ihu  vono- 
bn,  £ii:t«  cither  doKad  or  dorsotiu-Mul,  whiitt  iliat  of  the  pMtzffQtipi'pliyitit  facM  vuatrad 
•rv«ntro-Ut«>rad.  It  fullows  from  tiitx  that  tUi>  postzyga[H>{>h}-H>i>«i  ovcrlio  tlio  prnxyfra- 
|K)[iltjst4  like  the  tUes  on  a  roof.  Eipofiully  In  tlio  thoracic  and  lumbar  regions,  the  IneU 
nm  rtrttbrali*  or  iatrrrerttibral  notch  U  much  deciwr  on  the  caudal  than  od  the  ceptudic 
wk.    Tbo  above  cbanKlvr*  apply  alao  lo  man. 

g  4tJ6.  Demonstration. — All  of  tlie  general  as  well  as  special 
points  relatlug  to  the  vertebi-al  coliinin  may  be  domonstratiid  on  a 
flexible  natriml  skeleton  (§  252)  and  one  eutirvly  divested  of  its  soft 
porta.  The  relation  of  the  myelon  and  otlier  mttl  ]»arta  must  of 
coarse  be  demonstrated  on  a  fresh  or  aloobolic  specimen. 

i  467.  Pteparatioa— (l^g.  />2),~Th«i  vloaninit  (%  QTti],  was  oaniod  8ufl)ciently  far  to 
firm  thl4  part  of  tlie  vertebral  cohtmu  of  all  its  mH  pans  except  tlie  iutorverti-brat  tlbro' 

{  MBv  Arthron  capitellj — Tnpitnllar articulation.— This iHtbodiartbiodial  orthimlcaT. 
117  fiiniwvi  In  two  adjacent  thorainc  vt'rtc'bni!  for  the  reroptinn  of  lh«  MpittUum  or  liead  of 
Ihc  tfb  (Fiji.  SO).  Thtf  part  of  tbc  articulation  in  each  vcrtebm  la  caJleii  a  d^mifacft.  Tlie 
Utbaad  lath  Tcrtebnc  haTO  each  a  compteU  capitfllar  artUral  mrEacc.  T)ie  caudal  imrt 
tftko  lut  oerricol  rertebre  HUpimrts  port  of  tbo  capitcllum  of  ihn  first  rib ;  Flower,  A,  ?3. 

{ 4(0.  Arthron  tubercali. — Tliis  is  the  diarthrcxiial  facet  on  the  diapopbyms  for 
udciihittna  with  the  rib  corrosrtonding  in  number  to  the  Tert«brii  from  ivludi  the  dta- 
PVbTBia  ariMH  (Flft-  3U,  53).     It  is  nut  i>n.-soiit  in  ibv  lo^t  twa  iboracie  VLTtcbnc. 

I  (TO  Atlas. — Tli«  atlas  la  tlio/rrf  cprvioal  vprtchra,  and  thus  the  first  nf  the  entire 
krin.  It  arlienlaiM  dtartbrodlaliy  with  thu  ocripiiul  coridy1ua(Fiy.  57).  Tlie  broad  1at> 
m]  BtMBM  art!  tb»  dinff'phj/»n  or  tnnsvene  prooeasMi,  and  are  eometlmce  called  "  vings 
or  U«  atlas." 

S  471.  Axis.^ThlB  is  the  neeond  of  tho  ccrvvcal  \-ertebne.  It  arlicalotce  diortUmdl- 
tlly  with  the  BtlaA,  bai  mth  the  third  vertebra  by  tbe  intcrpodtion  n\  fbr-rf-iTt'tlfigt,  lliat 
if.cmpktarHtivdiaU}/.  tike  the  r.-Enaining'  vertebra,  except  tlie  ncriim  (%  4SS).  Its  neuiat 
•(line  Ifl  a  lonff  aliarp  ridgt  <Fig.  30>. 

Cenr.— Vertebne  wrvioiU^,  c»?r\'i™I  verlebiTD  1-7. 

§  4T3-  Fibro-cartilago  intervertebralis.  or. — Imcrvertoliral  fibro  cartilagf . — Between 
ladi  of  the  centra,  except  thi:  lirst  and  Hcoond  nnd  itie  porto  of  the  sacrnm.  is  this  very 
<lniw.  tou^b  and  olaMic  flbmus  luatorUd.  "The  cUstirity  pro\-ideti  for  tho  verlebrw 
at«*y«  returning  tn  their  normal  relnlion  to  each  other  and  the  oohimn  generally  when 
ihey  bare  been  distorbed  ihr-n-froia  by  muscular  oriiou. "^Flower,  A,  13. 

%  473.  Forajnen  vert.,  Fm.  vertebrarteriale.— "ntls  U  the  canal  through  tbo  bases, 
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rf  the  iTmiiVjMa  if  aB  hB  Oe  bM  (niffy  of  ibe 


Tfaii  li  k  pa— gg  ilumgli  Uw  «(Jwlic  cdjfv  of  tbe 
■tlM  jaa  doMd  fli  A*  oocipiftMalMital  snliniQ.  ll 
tjmiiSL.ia  Ab  Im  (V  wlaadpiial  nerw  mud  the 
tbi^mbJ  uicf7 ;  SkBat-DvicUriB,  A.  1,  i'O.  li 
m  pceamt  in  n«K  oaltf  a>  aa  viocfNlMl ;  Qoaia,  A. 

$  47Sl  T  ■■■Ih  firilii  VtamX  or  failsrior 
UijmJI* — TUs  la  Uw  tUn  liBaBJfte  pMJectiotk  ex- 
tradittg  TTfitnd  fitma  tW  ittuwffcyBw  of  woae  ot 
cerricil  Trrt«lifK.  h  ■  moai  Buufcod  ia  tlia 
Flower.  A.  «».  21 

I  47C.  Pre  I  Procectns)  odontoideos.  oz.— Odtm^ 
toU  piaenR.~-Th)t  U  ■  loodi-Iike  progeciioo  fmin  tlie 
cepfcafic  jmit  tt  tbe  rmtrasi  of  Ui«  axiK.  Il  «rtiru- 
htc*  diank-nidall;  witli  the  fttlu.  and  ivrvn  af  a 
ffmon  wUeh  U»  bUh  aad  bead  rolatei  It  is  kept 
fiwB  ooofaacldas  opoo  Ibe  aeonl  mnal  \>j  a  straag 
UnanKot. 

$477.  Enplanation  of  Fig.  53-55. — Anapophy- 
sis — AeeMwvy  totw^r, — Tliia  is  a  dendcr  jiw*** 
eiteadui^  laterad  ftnca  tike  eaudnl  ]«ri  of  tlio  Dt'ara'l 
Bicb.  ll  ia  Tvotiwd  of  tbe  |>Mita>  f»|»|>liTRi»,  nud  with 
[t  darpe  tbe  prvxTpit'tpbjvis  of  tlic  fnUnuiag;  rert« 
tira.  It  In  |<«tr»<-nl  in  tliff  lim  she  lombor  ri^rtcbne.  and 
marknlly  in  the  !nh  to  tlio  ISili  tbonctra.  wtirn.  In 
man,  H  1«  called  tlie  l&fcriur  tobercle :  i^ttaio.  A.  L  li, 

§  <78.  Areas  oraralia,  ox.— Krara]  arch.— Tlua 
is  a  boDT  arch  (Tr^rcling  frnm  tlie  donal  a8f«ct  of 
tbe  omtrum.  Il  i«  called  neoral  ardi  bccaoee  It  orcr- 
airhe*  aod  tniclnwa  tlie  myplao  ur  DRtinl  axia 

^479  Canalis  neutalis.  ue.—NeQTal  canal.— TfaQ 
Deuml  canal  b  lonued  l-y  lite  neural  foramina,  each 
fonuuen  betu^  a  «hort  w^meiiL  of  tl)«  canal.  It  il 
unclaecd  by  the  neoial  azdiM  and  br  ligwnsola.  and 
contains  the  myRlon. 

g  480  Centrom,  ai— Body.— TboTertcljnU  cen- 
tmm  la  the  aoUd  aabqfllodriofel  central  pattkm  nt  thu 
Tortobra.  Cooiifraoos  mtiriml  ocotta  anicalate 
bfunfitilanlimdially  by  mtMOS  of  an  Interpooed  dtaLof  fibn>«artila^     Fur  esc(>|itj«iii«,  sm 

%  481.    Diapophjsis — ^TranvmaB  pnoflv. — Tlie  diapophTidi  Is  tbe  lati-ral  prujv-ctiun 
of  the  Tonebm.     lu  iHuie.  iu  tbc  cerrkal  TOttebrw  (Ft;.  S3\  except  tbc  Ttli,  nunlains  tbe 

I  4M.  Fm.  (Foramen)  neurale.  of.— Vort^'^bral  rln^r  or  foramen.— Tbiflb  llie  spcc« 


.AUr 


Tm.  83.— Vestkaj,  Abi-ect  or 
TUX  CntncAi.  AKD  ur  rvo 
TwMoio  VsBTBBnjE.  iFrvm 
Dtiaaa-  Dnrdcbetn.)     » 1. 
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racKwed  by  tho  neural  nMi  ani  tlie  dorml  aspoet  of  the  wntnim.    Tic  neural  fonraliUL 
of  all  ibc  Tertehrw.  lugcilitr  with  lliP  ligamr-nl!),  ftirin  tlio  iuuml  cnnid. 

g  48S.  Fm.  tForamenl  vertebrarteriale. — Thin  foraniLin  in  found  in  tliu  ha»o  of  tlia 
dl«po[ib^sac  of  ftll  the  cerncal  venebrw  I'xcept  th<'  last,  atii]  rarely  in  that.  In  mnn  it  la 
■uoany  pn»cnt  in  Ibu  lut ;  UonijtbroT',  A,  142.  This  fonunea  trmttatnits  the  Art«ria  «t 
Vona  tem-bralla  (Fiff.  IMI. 

§  484.  Inc.  l.Inciaura)  rertebralis— N'otcli,— Tho  pedicleti  aro  notehed.  wpwially  on 
(be  caudal  ilda.    Wben  the  vcrtebiw  are  aniiM?  iheee  notclice 
ftmn  Um  ao^led  inUrttrtAral  foramina,  t1m)U};h  which 
ibe  reaMis  and  nerves  U>  and  from  the  neural  canal. 

g  4ftj.  Lm.  (LamiiUL)  neuralis— Lamina.— Tlie  two 
form  the  nwf  of  tho  ueiirul  nrcb.  Lutcnkllj*  they  juin 
Um  padi«:liw.  and  tmm  their  junctinn  at  the  mvbon  »|Tiugit 
tba  menra!  $pint. 

ft  4HI.  Metapophysis— MammillAry  prooees. — This  is  a 
dor«vliit<>m]  project iop  of  the  pnpjygnpupbraosof  tho  lumbar 
Tvnebrw.  It  corresponds  In  the  Internal  Cubcrclo  of  the  tbo- 
raric  transTerne  procenMCi  \  Qiiain,  A,  I.  15. 

$  -fc*?.   Pedicle. — The   pedicle  of  a  vertebra  formii  tlio 
of  the  iH'iiral  arch.     It  exi'-uda  dorsad  and  joina  the 
la  mini. 

g  4S8.   Praezygapophy sis— Superior    articulating  prooow.— Tbll  procoea  orticulatoi 


»«: 


i>«^utt 


%, 


Fio.  58.— Cacdal  Vraw 
OF  THE  Fotmrn  Crb- 
^^CAL  Vkutkbra  ;   x  1. 


Im.  ntxnlis 


"AVirrniKUrcaC- 


im^  nnrillA  Wi  par  i^fm^tia 


'jbtHVa  ewit<ll> 


V 


\ 


Fio.  54.— Caitdai.  View  ot  tht  Skvento 
Tao&acio  Vkhtebra  ;    k  1. 


iruti' 


Fig.  M.— CArDAi.  View-  op  thb  Fockts 
LL'itBAR  Verticiika  ;    xl. 


diartbrcMtially  with  the  pnettyfcniH>phy!<iii  of  tlie  precetling  vertebra.  The  artbral  Biir&u:9 
oftbla  prtw^w  faces  nearly  dnnmd  ordnrso-nx-sad. 

%  480.  Postzygfapopbysis— Tnforinr  artimlaiing  ■proceM.— The  poBtatrfinpophyaia  ar- 
linilaies  diarlhrodiallr  with  the  pnrzypai^opliyals  of  the  vertebra  immediately  followlnfc 
ii      li^  artbml  sorfu^  facee  neArly  vfntrud  or  ventm-ldierad. 

$  400.  Sp.  net). — Spina  neoralia — Ncuml  Dpine,  Spinous  procMH,  at. — This  is  a 
bmbI  pTDCMB  ariaiog  from  tbo  QounLl  nrcb  and  fxiendjuff  apjiroximatoly  dorsad. 


THE  SKULL. 

General  Rcferencea  to  the  Skull— Siranii-Durckbelm,  A,  I.  880;  Qnoio.  A,  I.  81; 
Gray.  A,  Itf ;  Utunphrey,  A,  175 ;  Darling  and  KaQDey.  A,  17 ;  Carior,  A,  U,  177  \  <Vr«&. 
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A,  It.  409;  FVwer.  A.  M:  Haxley.  B,  245;  Morrell.  A;  MilncEdmirffl.  A,  X.  806: 
Ofgenbaur,  A,  4ti3 ;  Ltiyb,  A,  122  ;  Chauvrau.  A,  37  :  CbauvBaa  (Fli-mtug,.  A,  S3  ;  Pulier 
And  Ik-ttaoT,  A  ;  Parker,  *Jt5 ;  Tam«.  4.  S4S-&  ;  Unxley,  3,  238  ;  Wynun.  70  :  Covicr, 

B.  VIL 

§  401.   "  The  skuU  (Pig.  56-G2)  is  the  terra  commonly  applied 
the  portion  of  the  axial  [somatic]  skeleton  situated  within  the  head.'* 
It  is  a  strong  bony  case  or  frame  enclosing  ihe  brain  and  affording 
support  and  protection  to  the  oi^ns  of  sight,  emell,  taste  an^H 
hearing.  ^| 

It  consists  of  sereral  irregular  bones,  most  of  which  are  immova- 
bly uniteti  by  satures  (synarthroses),  wi  that  their  relative  position, 
and  hence  the  form  of  the  skull,  are  constant. 

In  addition  to  the  skull  proper,  there  are  articulated  to  its 
the  mandible  {Pig.  62)  and  the  hyoid  appataims  (Fig.  30,  g  224). 

g  499.   Craniuta  and  Face. — For  convenience,  anatomists  havi? 
divided  the  skull  into  tticse  two  regions.    The  cranium  is  tlie  caudal 
part  of  the  skull ;  it  encloses  and  jtrotects  the  brain.    Tlie  Csure  is 
the  cephalic  ]«rt ;  it  surrounds  the  mouth  and  nasal  passages,  aud. 
with  the  cranium,  completes  the  cavities  for  the  eyes.    Qnain,  A.  I^^ 
31,  74;  Flower,  A,  94,  102.  1^ 

The  number  of  separable  bones  entering  into  the  formation  of  the 
skull  varies  with  the  age  of  the  animal.  The  teeth  are  not  includi^d. 
The  bones  given  in  the  folloAving  tables  and  figures  may  be  easily 
demonstrated  on  the  skull  of  a  cat  with  milk  teeth. 

§  493.  Sutures.— Tlie  sutures  or  lines  of  union  between  the 
various  bones  of  the  skull  have  not  all  receivt.il  si>ecial  names,  but 
all  may  be  prf)|>erly  named  by  forming  a  compotind  term  of  the 
names  of  the  two  bones  united,  as ;  SiUvra  parietO'frontalis  in- 
stead of  S.  coTonalis;  S.  irutxiUo-pramtutUinTig^  etc.  Quain,  A, 
66,  68,  131. 


§  494.  Sones  of  tho  Skull.    Modified  from  the  Tables  of  Quain, 

A,  74,  and  Flower,  A.  104.    (Fig.  56-62.)  ^m 

In  the  Mlnwinir  TkIiIm  oi  ilif  bonm.  the  nani(«  in  parcaUied*  beneath  K  gkeii  nai^^ 
MXe  ayni'nf/ma ,  am)  tlio  daii]<9I  Iwhiod  tlio  anull  or  Komdiry  brkces  aro  tlie  anthrvpo- 
tomifoi  fquiralenta  or  thom  Id  black  letter  b^lilnd  tlie  lari^  bmco. 

The  wrgrd  0*  (bone),  or  IM  pqaifalcni  0.,  ifl  to  be  onilerBTOod  t>efo»  ill  tbe  tecbcic 
namea  af  tbe  boDoa  cccL>ptuiff  Vomer  and  Mandibuta, 
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CRANIUM. 


MESAL(5) 


.iSingle    or    A*y- 
^us  Bonei). 


BASIOCaPITALE 

BASIEPUENOIDECM . 

PRJBSPHENOIDF.ITM. 
SUPRACXXIPITALE.. 
INTKRPAIUETALB... 


BaBIXAR    process  or  THB    OCCtPITAL 
BONB. 

Cacdal  pabt  op  titb  dodt  or  tub 

eVHEKOID    SOKE,    IXCT.UDtXO    TBB 
SELLA  TtJnciCA. 

Cephalic  part  op  the  bodt  op  tiik 

SPirENOlD  DUKE. 

Tabular   part   of    the    occipital 

BONE. 

DOBWM'KPIULIC  AKOI.G  OF  TBB  TABU- 
LAR I'OR'nUN  OFTUE  OCCIPITAL. 


.ATERAL(IO). 
I  Paired  Boaetl. 


EXOCCIPITALE 


PERIOTICUM 

(PetnKmnstnkloum. 
Pftrosum  or 
Petri  wait"). 

TTMPANICUM..... 


8Q0AM0SUM 

(SqaUDa.ZjrganiatU 

cum), 
PARIETALE. 


0RBIT0-9PHEN0I- 

DKUil 

fRONTIS 


ETHMO-TTTBBIN'ALE 


ALISPITENOIDEUM. 


PTEBTGOmBtTM .. , .    J 


COKDTI,AB  P0RTI0I7  OF  TUB  OOOIR. 

TAL  BDKE. 

The  pethous  ajto  m-\3toid  por- 
tiokf  of  the  temihirai.  iwnk  ; 
tub    first    is<.'lvuinu     tub 

LAnVKINTD  AXD   UBATtTa  ACDI- 
TllRIl'S  rNTEHNUB- 
TOK  TYMPANIC  RING  AKD  ArOITORT 
PROCESS.    TUKACDlTOnVBlLLA 

and  the  postglf.koid  part  ot 
the  temporal  husil. 

Toe  mjl'AUOL'b  part  of  tub  tbm* 
poral  dokk  with  the  zvr.o- 

MATIC  PKUCE»8.  IKL-LtDL'SU  THE 
ARTITHAL      90RFACE     FOR     T«E 
MAKDIBLG. 
Tub  PARIETAL  BOKE. 

Great  wtnos  of  titk  spireTitoro 
HONE  WITH  the  lateral  (liX- 

TEUNAL)  PTERTOOID  Pl^-lTKa. 

The  siESAL  (ikterxal)  ptehyooid 

PLAT8H. 

The  L£8sim  wncos  op  the  epOB- 

NOin  UON'E. 

Tms  frontal  boste. 

The  lateral  masses  with  the 
norbal  ash  vkktral  tckbi- 

KATED  BON  Eft  OF  THE  F.TBUOID, 
THE  CH'BRIFORM  PlJlTB,  ANU 
TIIK  i\t,  PI.AKDM  OR  OKUlTAli 
PLATS  OP  TUB  ei'UUOlU 


BffESAL  (2) 


StDi 


tDgle    or   Axy^us 
Bones), 


FACE 


The  rRiiTTrAi.  (meral)  pi-ate  op 

THE  LTilWOIDBOSE.  ISCI.t'OIIflO 
THE  CARTn^OniOCfl  NAHAL 
eKPTUM. 

VOITER. The  Vomer,  or  0»  tob euib. 


M£SETHMOIDEUM .. 
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RAMUS  MANDmULA- 
H19 

PALATINUM .. 


MAXILLARE. 


LATERAL  (g).  i  maxillo-tubbinale 

(Paired  Bones).  MALABE 


PBJEMAXILLARE. 


LArHRYMALE. 


Thb  two  rami  uwitb  to  fobm  thb 
loweb  jaw  ob  mandebu  ob 
maxilla  ikpebiob. 

The  palate  bone. 

The  BtrpEBioB  kaiillabt  ok  up- 

P£B  JAW  BONE  BZCKFTIKG  THE 
INClfiOB  FABT. 

The  inferiob  tcbbinatbd  boxe. 
The  malar  bone. 
Interm\xillast,     thb     ikciboh 

PABT  of  the  BUFEBIOB  MAXUt 
LART  bone. 
The  LACHRYMAL  BONE. 


[  X  ASALR The  nabal  bonb. 

§  495.  ArticulatiozLB  of  the  Bones  of  the  Skull.    (Fig.  54^-60). 

The  following  liet  represents  the  bones  approximately  bb  given  in  Btandard  works  on 
Homan  Anatomy.    They  are  readily  diBtinguifihable  in  a  nearly  adult  cat. 

The  partB  forming  a  compound  bone  are  given  in  parenthesiB  immediately  below  the 
name  of  the  bone  under  consideration.    See  Os  otxipitale. 

The  Arabic  number  in  parenthesia,  after  a  bone  and  jnst  before  the  brace,  indicates  the 
number  of  bones  with  which  it  articulates.  The  parts  of  a  compound  bone  are  numbeivd 
OS  one.    See  0»  parietale. 

In  giving  the  articuUtionB  of  the  meaal  bones,  tbe  Arabic  oumeral  S  is  placed  in  paren- 
thesis after  all  the  lateral  bones  with  which  it  articulates,  to  indicate  that  it  is  connected 
with  both.     See  Vomer. 

If  but  one  of  the  parts  of  a  compound  bone  articulates  with  a  given  bone,  the  name  of 
that  part  is  given  instead  of  the  name  of  the  whole  bone ;  but  if  more  than  one  comfKinnd 
enters  into  the  articulation,  the  name  of  the  whole  bone  is  given,  and  that  ia  followed  by  a 
brace  and  the  names  of  the  components.     See  0»  parietale. 


CRANIUM. 
j-CAUDAD 


OSOCCIPITALE(6). 

(Basioccipitale, 
cxoccipitale, 
Supraoccipitale,  with  the 
Interparietale). 


CEPHALAD 


OS  SPHENOIDEUM  (13). . 

(Basispheooideutn, 
Alisphenoideum, 
Pterygoideum, 
Przspbenoideum, 
Orbito-spbenoideum). 


CAUDAD 


DORSAD 


CEPHALAD 


Atlab. 


Parietale  (^). 
Tbmforale  (2). 
Basibfhbnoideuii. 

Basioccifitalk. 
Tbmporalb  (2). 
Temporals  (%\ 
Paribtalb  (2). 
Frontib  (9). 
Bthhoidkdii  (S). 

f  Pau^tikum  (8). 

(Frontis  (2). 
E^rBMOIDEUM  (^ 
Mbskthhoidbum. 
VOMBB. 


A-RTICULATIONa    OF   THE    SKULL. 
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OS  TEMPORALE(6).. 

(Perioticnm, 

Tympanicam, 

Squamosom). 


rCAUDAD... 
DORSAD. . . 

VBNTRAD. , 


HESAD. 


CEPHALAD. 


occipitale. 

Pabietale. 

ruiub  mutdibularib. 
Htoidks. 

Basioccipitale. 

j  Ali-    and     bast- 
{      BpheDoideuiD. 
AU-    and    ba^- 
Bphenoideam. 
Parietale. 
Malare. 


Sfbekoideum. 


SrnENOIDETJH 


■\ 


CAUDAD.... 


0SPARIETALE(5)...  - 


O— AU....  |?«P^/^ta,e. 


SqUAlfOSUlI. 

Teufohalb...  j 


SquamoBum. 
VENTRAD..  -{  '-"'^"~'"'»--  ]  Perioticum. 

ALISPHENOroEUM. 

MESAD Pabietale  {the  plaUtivpe). 

CEPHALAD .      FboNTIS. 


OS  FRONTIS  (8). 


CAUDAD  i  PaRIFTALB. 

LAUlJaU ^  AUBPHENOIDEDM. 

{Orbito-bphekoideuh. 
Lachrtmalb. 

MFSAD  J  Ob  Frontk  {the piatetrope). 
-J  ethmoidettm. 

Ethhoidedu. 

CEPHALAD -J  Maxillare. 

Masale. 


3S  ETHMOIDEUM  (g)... 
^EthmoHarbioal,  Uunioa  cribrosa). 


PAnnAn  i  Fbontib. 

^^^^^^ 1  PH^FHENOIDEtlH. 

■w-'SAD \vzri 

{PrSSPHEN'OIDEUH. 
m  axillo-turbinal. 
Vomer. 

MiTflAn  J  Mesbthmoideum. 

"^'^"^^ }  ETHMOIDEUM  {the  plotttrope). 

I  Frontib. 
LATERAD...   -j  Mahllare. 

(  Palatimum. 


FACE. 


OS  MESETMMOIDBUM  (8). . 


19 


CAUDAD PRiESPHENOroEUM. 

nnpRAn  J  Frontib  (3). 

VENTRAD ....       VoHER 

LATERAD Ethho-tubbhtalb  (^\. 
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VOMER  (10). 


f  CAUDAD P&aBPHBNOIDEUK. 

ru^DQ  t  n  i  HEaETHlf  OIDBCH. 

"""***" 1  ETHMaTDKBDlALB  (2). 

fPALATracii  (2). 
MAXILI.ARB  (.2). 
P&£M AXnXARS  (2). 

LATERAD Palathtdh  (3). 


RAMUS      MANDIBULA-    (  caudo-dobsad.  Squauosum. 

RIS   (3) (  BIESAD 


Rk.  hhdbu  (<A«  pfrit«<rppc). 


OS  PALATINUM  (7). 


CAUDAD....    \   8PHZN0IDKCH.{P;^^^°J^»- 


DORSAD.... 


PSiBSPHENOIDKUlI. 

Pbontib. 

ETHMO-TtlBBraALE. 
VOXEB. 


UESAD. 


J    ErHHO-TVBBmiOJE. 

1  Pkaspbbnoideuil 

[^  VOMKE. 
LATERAD.. .       Haxillabr. 
Lachbtmalb. 

MArTT.T.AWTE. 


CEP 


'HAIiAD.  ] 


OS  MAXILLARE. 


CAUDAD.  ... 


MESAD. 


CEPHALAD.. 


Lachrtmalb. 

PAIiATTITUlf. 

BIalarb. 
'  Maxillabx  {the  plaittropa). 

TOUER. 

Nabalb. 

PRAlCAXILL&ItB. 

Eh-HUO-TDRBUIALK. 

MaXILLO-TCRBINAIiB. 

Palatinum. 

Pr.£][AXILLABK. 


OS  MAXILLO-TURBINALE  {4). 


CAUDAD. LACHBmAi.B. 

DORSAD Eh<HMO-TURBnrAXA. 

LATERAD...  j«^J-;»«- 


OS  PRiEMAXILLARE  (3) 


OS  MALARE  {3)... 


(  rAUDAD         ^  Maxillarr. 

(  MESAD Pux.  {the  platttnp$). 


CAUDAD I  Tkscporalb...  |  ^*™»""" 


MESO-CEPHALAD. . 
CEPHAI.AD 


Lachrtkalb. 
j  Maxillabb 


•I 


Proceanis 

toalulB. 


I 
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OS  LACHRYMALE  (5) 


CACDAD jS^^*^ 


Pat-atixtm. 

(  HAXnXARX. 
]  PROSTIS. 
(  Mai.mik 
\  Maxiluvrr 

CEPnALAD. j  M^j„.,,„^ 


DOHSAD. 


LATEHAD. 


OS  NASALE  (6). 


CAUPAD Fkostih, 

\  E.NTBAD. j  MksKTHMOIDBUIC 

MESAD NASALE  {thf  platftrope\ 

LATEHAD \  MArnxARE. 

L^aixju^u^  ^    PILKMAIII.LA 


■AltE. 


AJl  tlir  fignmof  the-  sknll  nr-  of  Fdit  fhmrgticu. 

lu  tbo  tli«cri[iticm  of  thu  figun^,  uu<k-r  t)i»  gotu-rdl  beeils,  which  aft'  arruD^ed  alphabet- 
J|v.  the  s|K-ciit1  pans  an>  iiaiii*^)  romm.Tdug  at  ihe  cnutlal  k<xiit-mity 
fur  fuller  iufrirniatioa  concemm^  aujr  uf  the  boDCS  or  fcnuniiia,  refer  to  the  Table  uf 
.  uul  of  Foramioa,  pp.  173, 190. 

{  4»6.    Preparation.— The    soft   ]>art8  were  entirely  removed 

(I  850.  B).    The  nx^f  uf  the  left  side  was  then  ivinovcil  by  Hiwing 

ly  with  a  tine  saw  to  the  meson  at  a  level  Just  dorsad  of  the 

rbitii  and  about  2  mm.  dorsad  of  the  foramen  vtaffTivm.    The 

iiitul  and  pariinnl  bones  wm;  then  i-emovL-d  with  ni|ii>ei*3  by  Sf'ii- 

Hting  them  at  tUeconinai,  tiie  sagittal  and  the  lambdoidal  sutures. 

ioallr,  the  intei*])ariptal  and  siipraoccipital  were  removed  by  saw- 

ic  on  the  meson  till  the  first  incision  was  n'ached.     This  exposed 

frontal  siuus  and  ttie  etit^il  snrfaeo  of  the  basu  of  Un:  skull. 

I  497.  Cn.  Icb.,  Canalis  lachrymalis— L<u-1iryinal  canuV — Tlim  canal  (««»r«  ccph. 
al^nntrad  aod  lir^  lw>tTTr«>n  the  maxilla  ami  iiLasillivturbinal.  It  tinally  ojietui  iiiio  tlie 
mml  tiari^  jdM  nJOtimd  of  th(>  uiaxill'iry  attaclimeat  r>f  iht>  luaxillo-turlnnal  and  nearlj 
iy^MlM  Ibe  tu^  ttt  the  canine  lootli. 

S  W.  CtL  Imd.,  Crista  Umbdoidalis.— TLp  lambdoidal  mn  a^rrenponda  to  the 
flspnior  corred  line  of  llir  '■ccipital  in  Utimiin  Anaiomy.     Flower,  A,  U'J.  V-i'i. 

%  VK.   Cst.  temp.,   Crista    temporalis— Temp* iral    crr«t.  — Thiti   marks  the   docval 
^BmIi  u(  the  lenii^Hinl  fossa  aivl  niiuirlv,     In  yomi^  cuts  it  iv  cvinsiilenihly  »e|inrat4-(l  (mm 
^^Hjh*  ■man.  bat  In  aiJulla  it  ii|ipn>n(*lii>fl  it  an<l  miiy  be  inf*«ial  from  tin'  lanilKlniilal  m»t  to 
^^^teomoal  autnrc      Tbt>  mmul  |iart  is  thun  called  mgitUil  cr/at ;  FIuwit,  A,  112. 
^^B    Fa.  OL,  Foramen  magnum,  aa. 
^r^    FoL  ^,  Foramen  jusnlare-^.  lacerun  poBteilus. — Jngolar  or  Txwterior  lacerated 

^  Fm.  OT..  Foramen  ovale. 

Fa.  rt..  Foramen  rotundum. 

Fm.  L  a..  Foramen   lacerum  anterius — «.  Incrmm  orUtale,  <.  fissnra  Bfhenoida- 
k— ABt«ri»r  nt  urbital  laiccraloxl  furamen,  sp1ii>nmilal  fisHUre. 
!  Fbl  op.,  Foramen  opticam— Optic  furamfa. 
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%  900.  Fm.  pit..  Foramen  palatinum  posterius— PuKtcrior  pnl&tioe  fuTanKSL — ^Tb» 
pttBHHgf  lK.-twwD  llie  c>|H'ulng  shown  in  thin  fig^rv  am)  Pig.  00  is  kunwn  as  the  pptttrUt 
paUUine  eanal.    Qaain,  A,  1,  '^A. 

^  501,  Fm.  spbplt.,  Foramen  spheno-palatinum — SpbeDO>piLlatine  foramea— Ii 
Inda  fmiu  llie  nrbit  imn  tlie  luwal  cwvitv. 


I 


Fio.  56.— DoHW-i:.  Vrew  or  tete  SKcrtt;   x  lA 

S  909.  Fs.  Bp.,  Fosxa  appendicuUtris. — Foigsa  for  Ibt-  iip|B.>uiUculor  lobe  of  tbf 
cerabelluni. 

^  9(1!}.  Fs.  iFossai  temporalis — Tcmiximl  fo»«tt. — Tliie  is  tlio  npa<%  nn  tlift  nde  of 
tlie  dtull  ciiudati  of  ihi.'  )>i'j«ti!rbiial  procnw  of  Uio  frontal.  By  niifttflkc,  the  iiuiuc  la  lllli 
flgare  Is  nritt^a  panlj  Id  iUo  orbit. 

^  .104.  Fo«8a  orbitalis — Orbttal  ftmaa.  orbit.— lu  tItU  upocc  the  cyna  am  fooiul  l9 
UriDg  utiimaU.  Trilike  ttie  ori'ltal  fossa  of  man,  tliat  nfttie  cat  is  not  t«|riinlcd  from  iIh- 
Icm/xfral  bx  •  plule  vt  l>ou«,  Ijut  Q[>eM  widely  faio  it 


DORSAJ,    ASrSCT    OF    TBE    SEVLL. 


183 


g  9M.  1^  InfoDdibatum. -This  U  tLu  upcniuK  irwa  Uie  frontal  hIdos  \n  tke  oaaal 
oiritj. 

^  fiM.  H.  a.  i.,  Meatus  auditorius  internas — Intvniiil  aailiiarv  m<.-RtuB. — This  ia 
Arldad  Into  two  parta  wry  ueiir  i\»  lu-iulli.  aa  sliuwu  by  the  wliir«  liny  TIi«  vf-mrd  part 
rccetrea  tbe aadtforjr  iierve(Vin),  the  tlonnil  t><^rt,  iiw  faeial<y\h.  'T\w  fm-JRl  m  '\\»  courao 
cuvM  ruuDd  In  tbu  doraklateral  port  of  ihn  Para  petrt/ma  and  lituilly  L-morgra  at  tlie  Htrlo- 
lOMloid  ft^nniiui  This  paM^;c  tbroanh  tlie  tk\x\\  from  th«  M.  a.  i.  tn  the  siylo-inaetoid 
^ramen  Is  kaovrn  u  the  Aqucductus  Fallopii.  In  tljo  Part  p'-tr-*'!,  nboot  2  itim.  rnun 
Ha  naallt.  tbem  bmnchei  cephalad  n  liiimll  amal,  the  Uiatut  FaUopii,  wlilch  o^tans  oppo- 
Iba  rwitral  rod  of  the  oesvous  (t^'aiuriuiu. 

%  M7.   O.  soc.,  Os  supraoccipitale,  az. — Suproocclpital  boDc— Tkla  forms  tla-  imuda] 

of  tiM  roof  of  the  crauinl  carity. 
9  SO*.   O.  i.  p.,  Oi  interparietalc.  ih.— Inierimrictal  bone  — A  nmiill  b<iat",  wi-anite  io 
inp  anlmali.    Ii  U  cupholad  uf  tlic  vupraucvipilal  and  b  wedgi'd  iu  bftwucu  tbu  oiada] 
I  of  Uie  paiiutala 
%  SDO.  O.  parietale— Farioial  booc— Tbo  parietal  bone  forms  a  large  pan  of  ibo  rido 
~atkd  roaf  of  tlio  craoinl  cntitjr. 

I  510    O.  pcrioticum — •.  jirtroBoni. — Tliis  i«  »  lairt  of  the  trmpnml  Iwrie;  It  oncltnM 
Ite  Intcmal  tv.  nnd  \*  divided  into  twu  \Vitx»,  Pan  prtroaa  aiid  Part  tmuUHt/eti,  tin*  lattor 
loff  (TO  tlie  pcul  sarfnA>  of  the  skoll  {V'tg.  67). 
f  511.  O.  temporale — TunifHirul  boat\ — This  fumiB  part  of  the  floor  and  tidaot  the 
liom,  and  b;  iia  s.viTDDiailc  process  helps  to  t?Rcli)w<  iliu  tmnporal  foaaa. 
f  S13    O.  boc.,  Os  basioccipitale,  <u. — Uosiuccipital  bune. — It  furnw  part  of  the  Boor 
'  the  enuiluui. 
f  618l  O.  b»ph.,  Os  basisphenoideutn,  /u. — It  forms  tlin  eandal  (Art  of  the  body  of 
tb*  i^brtioiil  hone,  und  hp1)M  in  male  tht*  9(Mir  of  the  rriuiial  carity. 

I  514.  O.  alsph.,  Os  alispbenoideura. — This  Is  duo  of  the  greater  niaga  of  the  spbo* 
meU  and  ftwme  pan  of  the  side  aod  Uo-r  <if  ibo  craniitm. 

^  Bl5.  O.  orsph.,  Os  orbito-sphenoideum. — Tbls  is  one  of  the  lewer  wings  of  tlto 
ifbenoid ;  it  funu«  part  of  ibe  floor  aud  side  of  tbe  onmiuu  and  part  of  tbc  mi'sal  wall 
ti  ibm  orUt 

(  ?I8.  O.  frontis— Tlie  fnmLal  bonn,— Tht*  fmotal  Ixino  fomw  n  Inrgv  jmrt  of  the  roof 
mi  part  uf  th<r  fiAei  of  tbi;  ceplinlic  rcf^nn  of  the  cniilnl  cavity  aud  tlio  mraal  wall  of  Ibe 
ocUl    h  alw  oorrm  ibe  caadal  ixirt  of  the  nntfal  <.-avitjr 

$  417.  O.  pit.,  Os  paJattQum— Pniatu  boQp. — Tlii«  ia  a  veir  coini>l<7X  boiid,  foriuing 
putWliworbii.ol  tli^  rwifttr  tlio  mouib,  mid  oflbo  floor  and  mdc  uf  the  nana]  tavhy. 

(  518.  0.  malare — a.  Ok  zygi^rtuiiiciini.  mh  jti^Ie— Malar,  zygtxuiittc  or  jnpd  Imiiic. — 
lUl bona  eounoFtdlh^muIar  Olid  zy^iuatii-  |mMM>(ww«iof  tb<^  maxilla  and  tbo  lcin|ior4lo,«rul 
vlik  ibniD  racloan  latorally  the  orbit  aud  the  KgujHtral  fowa,  aud  cotnpU>lai  ikf  Zygoma 
rTpKBatic  arrb. 
I  519.  O.  pin.,  Os  planum. — ^Tlita  ix  not  a  wparato  booe,  bat  tnerdy  the  oritital  pan 
-turbinul      It  in  iifti'D  al)S4>iit. 
>.  Ich.,  Os  Iachf7cialc— lachrymal  bono.— It  ia  a  thin  qnadrilateral  booe 
■part  of  thp  cephalic  vroU  of  tfi»  orbit  and  the  candnl  ]ian  oftlift  luiaal  rarlry. 
f  SSL  O,  maxjllare— MaKilU,  eufM-rior  mazUlar;  or  upixT  jaw  bone. — Tliia  in  a  oom- 
booe  wbicb  Eomis  a  fpreat  pan  of  the  face.     In  It  are  (mplaDlod  the  doraal  (upper) 
r.  picmolar  and  oantce  toetb. 
i  R9.  O.  aaaale — Nssal  iKina.  —A  thin  Irregular  bone  formiog  part  of  the  roof  of  the 
ami  cavity. 
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Fio.  57— Tc!niUL  AflPBCT  OR  BAiUi  OF  THE  Skl'ix.     vMi41fiRd  from  Stnoft-Darok 

h«)m)i  xl.70. 

$  639.  O.  pnut.,  Os  pnemaxillarf — Pnem&xiltvy  or  InlermftxilUrr  bone.— It  tanaa 
tb*  tnoK  eepbaltc  part  of  the  slcall,  uid  la  it  mre  impUotod  tbe  dond  (apper)  liid«ar 

UMTth. 

Pre.  X.,  Processus  zygomaticus. — Zygomatic  proeaM  of  the  teinpoml  bone. 
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pre  po.,  Processus  postorbitale. — Poot  orbitnl  pptcecw  of  the  frooiAl  bono. 

§  534.  S.  (Sinust  front&Ui — Fn>DUd  aiuns. — This  cavity  in  the  frontal  bone  1b  Hep* 
M»ad  from  iw  piaMrtfpc  by  a.  boay  |«rtitiuu  (Kl^.  tlOl  It  ouuuuUDtcvU'*  witli  ihv  owmI 
CftVltT  ihMu^U  tliv  injunilAulum  1.1.)  uml  in  liut-d  by  no  pxUtdimou  of  llifiinaaJ  niuoouii 
nembraBc 

%  Sii.  Satnrm  bunbdoidalis,  tu.— LumbdoldaJ  or  ocdpitopvietal  Autarp. — This  is  the 
«]ri>Bnlirodiftl  &nicaluioa  bAtwoen  tbn  puietol,  the  mterpuietal  oad  tlie  sapraoccipftal 

<g5M.  Sutura  sagitt alis,  oa. — Sa^tlttiil  enlure. — Tbo^yiuinLmdial&rlicuUtiaD  bvtvrpen 
right  aJwJ  Ml  frautal  and  the  pariutal  booutL     It  cxh-udii  frum  tliv  luuuU  Uiui»  to 
thit  hmhdtiidal  sat  ore. 

In  HtUDan  Anatomy,  the  wiffittal  ttutiire  is  confined  to  the  artinilation  of  lh<>  two  pario- 
wKh  each  olber,  thu  two  [pintalii  uiiititig  wi  mrly  ihnl  tlioy  nn>  ooneiidered  as  a 
bom-. 
#  ^97.  ^utnn  coronalis — Oirannl  or  porieto-boutol  vntarc— Tho  synartbrodlalartlo- 
biftwwn  the  fTotital  and  parietal  boucii. 

§538.  Fig.  67  — Preparation. —  The  flknll  was  thoroughly 
(-anwl,  and  while  still  moiist  the  following  structures  were  removed 
ira  til**  ri>rht  side : — 

(A>  The  tf/mpanic  bulla  was  removed  by  iuserting  an  arthro- 
>mp  between  it  and  the  basiocripital  and  pryinj^  steadily,  thus 
ig  the  Pars  pet rosa^  the  Foramen  lacerum  jugularevi.nA.Pni. 
"um  mft/ium^  the  Fenestra  ovalis  and  Fenestra  rotun/la. 
OB)  Tlu'  Os  pteri/fjfoidejim  and  a  i>art  of  the  0.f  palatinum  were 
emored  by  the  nipinrs  to  expose  the  row  of  foramina. 
(O)  The  teeth  we-re  extracted  with  the  nippers  to  expose  the 
ti  (sockets  of  the  teeth). 

a,  K— Kmctures  made  In  rcmo%inff  the  balla. 

Bolla  tyntpanica. — Tympanic  or  auditor}-  bulla  (Pig.  08). 

§  iM.  Cd.  oc,  Condylus  occipitalis— Occljiital  OHiidylc — Tlie  occipitnl  condyle  bt 
tnnoed  oinsily  by  ibv  i-xtxvipital,  but  sonietrbat  also  by  \\tv  iMeiocdpital.  It  artkulaics 
dkrthrwUally  with  tbe  alhu. 

Cb.  eu.,  Caoalis  Eustachiana. — Euatacbian  canal  (Pig.  58), 

D.  OL,  Dens  moUris.— Molar  tooth. 

DD.  pm.,  Dentes  praemolares. — Pnemolar  tfoth. 

D.  L,  Dens  caninus. — (.'aulne  tooth. 

DD.  L,  Deotes  incisores,— Incisor  t«etb. 

Ftn,  m..  Foramen  magnum,  itz. 

%  530  Fm.  cd.,  Foramen  condylars — Tondytar  foramen. — Tlii.i  foramen  Ls  nrnne- 
dBM  nearly  hidden  either  l>y  the  proj<»ctlon  of  iho  bolla  or  it«i  nnuiiual  ap^iroach  to  the 

^  881.  Fio.  j.,  ForamcD  jugutare — «.  lacL-rom  poet«iias.^Bgnlaror  posterior  laser- 
stBa  fawoiwi. 

f  ySS  Fm.  stm..  Foramen  atylo-mastoideum— f^tykk-mAsbud  foramen. — Tliis  is 
A»  edal  irnuioiuioD  of  the  AqiufdwUtu  f^iU-rpH  {Kip.  56.  -M),  M.  a.  i.). 

%  83-1.  Fm.  L  ED.,  Foramen  lacenun  meditun— «.  Fm.  spheoo-petrosnm— Middle 
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UcenUd,  or  Rpheno-petmnl  ronimon. — l^lie  o[ipD)nfr  of  ihU  fonmra  on  ihe  t>eiml  rar* 
bceoi  tlie  pkull  is  joat  witbiu  tlivuiimtb  of  the  KuRuchian  am&l.  It  perforates  thelatfrnU 
«d^^  of  tho  cepbniic  pruJL-ctiuu  of  tliu  bulla,  nud  mu;  Iw  seen  on  most  proi«r««i  skulls  bj 
looking;  into  lUv  in<iutli  <jf  ihat  canil. 

Ttu-  t>&i»t«nix*  iif  Old  ¥oTaTi*tH  laeerum  mfiUuta  In  tliv  cut  it*  nol  iiKntiioiied  br  our  of 
the  aoilturitieA,  ta  fur  as  ve  orv  bTure  ;  but  tfao  fummt-n  ho  D«n]i.>d  in  tim  tijjiire  is  betwwo 
the  ce{fluiUc  oxiremit^  of  tbt*  -purt  ptiTo*a  and  ibo  ■lUpbeaoldentu— thf*  |><i«itioD  occupied 
by  rhe  foramen  larrnim  mixlium  In  man.  u»  stated  bj  (juain,  A,  1. 412,  find  in  tbc  dog-,  aa 
Hated  by  Flom-r,  A.  101.  TLih  funuuen  in  tb<>  cat  alno  transmila  an  an^ry,  wbk-ti  has 
been  called  intemtU  eafijfid  In  tliu  lattle  of  fununlaa  (g  !ifI2).  It  is  lo  called  Mdcc  it  nnas- 
tomoiai  wUh  tbo  n'rebnl  vesiiela  witliin  thi-  cranlam,  nod  aiisea  (Vom  the  outjttd  at  tlip 
proper  place — alighily  <*nl»d  of  the  origin  of  tbe  )iii|piul— allhoojib  it  poaw^a  aloujf  the 
iDoaal  side  of  tbi*  bulla  and  not  Id  a  car\>tid  ranal,  im  Hiatud  by  Mivsit,  B.  '34)6.  SOS.  Tbc 
artery  ia  Imbedded  in  tUo  wall  of  the  KustacMau  tube  in  its  paaaage  along  tbo  EuHtacluan 
Canal  to  tbe  fonuneo. 

Fat.  ov.,  Foramen  orale. 

Fm.  rt.,  Foramen  rottrndum. 

^534.  Fm.  L  a.,  Foramen  Iscerum  anterius — ».  Gaeare  epbcooidalie —Anterior 
Incuralixi  fommcn  or  nphenoidal  fiaBun>. 

Fm.  op.,  Foramen  opticum,  tmnKmitring  tbc  NereuM  nptifua, 

g  tiSS.  Fm.  pit.  p..  Foramen  palatinum  postcrius — Ptistt^Tior  |«IaliiH>  furuBii>ii. — 
There  are  usually  two  u{icniD^((  of  ilic  jmstennr  [nilutini.'  i-uual  in  tbe  roul  of  llie  uoulb  an 
shown  in  this  figurt*.     (See  also  Flfi;.  ?iG.) 

Fm.  pit.  a.,  Foramen  palatlnum  antcrius — ».  Pin.  iadrare.— Anterior  palatine  or 
Inrisor  fommpn. 

%  xm.  Fs.  tyh.,  Fossa  thyrobyaUs.— TUi»  is  the  pit  into  which  is  inserted  the 
donwl  purl  of  the  O*  hyoldi'S  (^  234i. 

§  mV!.  Fs.  (Fossa)  mandibularis— Mandibular  or  fclruoiJ  funa. — Tliiii  rM!dvi:«  ike 
mandibular  condyle  and  articulutet*  diHrttircxlislly  with  it  (Ft^;.  02). 

@  5:38.  Ft.  ft.,  Fenestra  rotunda  —This  upooing  connects  tbe  ^rHi|MiNian  wiUi  the 
teaitt  tgmpaui  of  the  cucblen.     In  tti<-  livinj;  liody  It  is  oovered  with  mombrane. 

%  ^'SA.  Ft.  ov..  Fenestra  ovalis.^Thlfi  ronni«ls  tbf>  tj/mpfinum  with  tbo  txitibuUt. 
In  living  bodies  it  is  clotted  by  the  ttitpft  and  Ita  oonnectlntf  soft  stnictares. 

$  640.  M.  a.  e.,  Meatus  auditorius  extemus— Ext<>mal  audilory  ni««tu»,— This 
estenda  from  thn  ulrto  of  *be  bend  to  the  ivtal  aurfacc  of  tbi*  Memhrana  tj/tttptni. 

S  .141.  Margo  alveolaris — Alveohir  muruiii  or  boitler  of  the  jaw. — In  this  border  of 
the  jaw  thv  teeth  are  iiuplantotl. 

Oi  supraoccipitale,  at. — Suproondpital  bono. 

0.  exoc.,  Os  exoccipitale. — ExiwrljHtal  bone. 

O.  basioccipitale.  tit. — IWioccipltal  bone. 

O.  basisphenoideum,  as. — Baitisphetioid  bone. 

O.  alsph.,  Os  alisphenoideum  (Flp.  M) 

O.  pt.,  Os  pterygoideum, — Pb-ri-^id  iMine. 

O.  prasph.,  Os  prxsphenoideum,  m. 

O.  orsph.,  Os  orbito-sphenoideum  (Flfr.  5S). 

O.  frontis  (Fi?.  Wt 

O.  vni.,  Os  vomeris. — Vomer  (Fljr.  (59). 

O.  palatinum. — Pslntf  bfjne  iFip.  56). 

0.  matare. — Malar  Ume  (Kig.  .VJ] 

O.  maxillare. — Maxillary  or  np|ier}aw  bone  (Fig.  96). 
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O.  pmz.,  Os  pnemaxilUre. — Promaxillorx  ur  UttummiUlaiy  booe. 

^  ^*ii.  Pre.  par.,  Processus  pAioccipttalis — ».  j-uniinasloLdvus — I'anmAftold  or 
taaT<Ti[utal  ptocua. — This  U  a  curvi^  sUulMilm  prujactioa  of  tUe  exociiipitAl  wtUeli  4buu 
it^^tuiu:  thu  caudal  vnd  of  llie  bulla. 

Pre  pro.,  Processus  mastoideus— «.  pars  nutsio'iilfA.— Mutoid  pi>nioa  o(  tho  peri- 

Pre.  X.,  Processus  lygomaticus. — Zyg«iraatic  procest  of  tUc  tompoml  Ixme. 
Pre.  po.,  Processus  postoibitate.— Postorbltal  ptuceae  of  Uiu  frootml  boae. 

%  643.  Pig.  58— Preparation.— The  soft 
parts  were  i*emoved. ;  then,  wLUe  the  skull 
WHS  yt't  moifitt  the  Tcutral  face  of  the  bulla 
nras  ground  off  on  a  fine  emery-stone. 
It  Diigbt  be  removed  witli  a  watch-spring 
saw  or  on  an  ordinary  grindstone.  In 
grinding,  the  pressure  should  be  only 
moderate  to  avoid  brealving  the  delicate 
aeptum. 

g  &M.  Bulla  tTmpaiuca — Th«  auditory  or  tympanic 
balU.— The  bulU  is  a  liollow  Hui^eplicricsl  port  of  the 
O.  tjfmpanicum  I'ticlaeing  tli"  tyiii)}Biiutu  ur  middlo  enr. 
AdelioUe  boo/ twptum  divides  the  cavity  into  two  un-  PiQ.  fl8.  —  Vfamto  -  ljlterai. 
etjad  parte.  Tliia  H^um  arises  &um  tiiu  floor,  and  Vifcw  of  Tde  I^eft  Blix.i 
m«nd«  dorsad,  but  leaves  a  xpacA  ovi^r  the  fenestra  ni-  axd  Aiuacbxt  Paktb  ;  x  lA 
IkimIii  which  pau  tlio  two  chumbcni  io  curommnicntiun. 

In  tfar  lateral  aspect  of  the  bulla  is  tbo  external  auditory  uicaiuit  |M.  a.  e.) ;  atutrlu^l  to 
the  ectal  part  of  this  is  the  external  ear,  and  to  the  rnXa\  part  th^  Mcmbrana  tf/mpani  or 
ear  dram,  which  completely  separntea  tht;  tympaoum  or  middle  cnr  from  tlio  cxteri<>r  of 
tb«  body.     Fluwvr.  A,  110,  and  20.  4  ;  Huxley,  B,  34U  :  StraiuDurckhoira,  A,  1,  40fl. 

Cd.  oCt  condylus  occipitalis. — Occipital  coudyle. 

g  hVf.  Cd.  eu..  CajialtS  EnsUichiana— Eustacliinn  rana). — This  Is  a  short  bony  tubo 
Isadiwg  from  the  tympanum  to  the  vyutral  surfaw  of  Ihu  skull.     Flower.  A,  111. 

Fm.  nu.  Foramen  magnum,  or. 

Fm.  cd.,  Foramen  coodylare. — Condylar  forumco.  • 

Fm.  OT,,  Foramen  ovale. 

Fs.  mad..  Fossa  mafldibuIari£.—Mai)dihuIitr  or  glenoid  fosai  (Fig.  S7), 

Ft.  rt.,  Fenestra  rotunda  (Fig.  67^ 

Ft.  ov.,  Fenestra  ovalis. 

IC  a.  e..  Meatus  auditorius  extemus. — External  auditory  mc«tna. 

O.  boc.,  Os  bastocctpttale.  at. — Bosioc-cipital  burn.-. 

Pre  z.,  Processus  zygomattcus.— ZvKvmntic  pnicess  of  the  temporal  hooR. 

Spt.  tym..  Septum  tympanicum. — The  bony  psrtilian  dividing  the  Inti^rlor  of  the 
boDa  ioto  two  onoqual  chambers. 

§   540.   Pig.   59 — Preparation. — The  soft  parts   nere  remove<l 
250,  B),  and  then  the  section  was  made  with  a  watch-spring  saw 
while  the  skull  was  still  moist.    The  section  was  made  about  2  mm. 
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to  the  left  of  the  racfioii  to  avoid  injuiiiig  the  mestthinoideuin  and 
other  mesiil  parts.  The  renmiuiuj;  j»art«  ol'  the  left  half  weiv  after- 
ward removed  with  the  nippers ;  the  septa  of  the  troutal  and  sphe- 
noidal siuudea  were  likewitie  partly  ivmoved. 


O-ctK*!^ 


;>p-y 


^BsEOB 


/Q'prTnX. 


O.  TnesctdwotdcuWpB 


.^im\' 


0.  vomer t& 


SfU. 


"rCf>Ql, 


'ca. 


Fig.  QD.— HEansBCTiOK  or  tub  Skull.  Kiubt  8q>i;  xlJH, 


Bulla  tym.,  Bulla  tympanica. — Tyuipviilt'  or  aniliUiry  btJU  (Fig.  58). 

Fm-  j.,  Foramea  jugulare— «.  Fm.  larenuu  p<jeU)rjiis. — Jugular  or  paeterior  luwr- 
Bt«(l  rorniin-ii. 

OppiMiiu-  tlie  occipital  condyle  and  nearly  cnudad  of  iho  oandylar  foramen  la  an  xin- 
DaiQcd  itpcDlBtT  t«f  a  rctQ. 

Fm.  op.,  Foramen  opticum— OpUe  fonmen. 

Fm.  iphplt.,  Foramen  spbeno-palatinum. — Splieno-palatine  faramen. 

Fs,  ap.,  Fossa  appendtcalaris  (Fig.  •'>'li. 

§  547.  Fossae  of  the  Cranial  Cavity.— <A]  Fossa  cerebellam.  at. — Cerebellar 
foMui. — This  if)  the  pan  of  tho  cranial  cavity  caudad  of  the  onemu  ttnUrriHrn.  It  oontalns 
lb©  rtrrbfJi'im  and  medulla  (V\f^.  f^l. 

(Bi  Fossa  cercbralis.  «•— Cerebral,  foaaa.— This  is  the  part  yf  the  cavity  of  the  «kul] 
between  tbe  toiitorium  caudsd  and  the  olfactory  fussa  ccpholnd.  It  runtjiins  the  cere- 
brum. Ihftliiraos,  part  of  the  opilc  loh>»  and  tbe  crura  {Pig.  88). 

(C)  Fossa  olfactoria — 4.  rliineuoeplialim — Olfartory  nr  rhint^nefipliallc  dtrnt  Thia 
Is  Uie  nmallffit  of  tlie  fosBK-  It  is  limib^  A^halail  by  Oio  LoTnina  fribrvM  and  extonda 
^caudad  ru  ili>>  dorM>ventral  ridge  fnrmed  by  the  ftontal  and  orbitoapbenaid.     It  lodges 

I  rhinenceTihaloa  or  olfBrtory  lobea  (Fig.  88V 

M.  a.  i.,  Meatus  auditorius  intemus. — Internal  auditory  meatus  (Fig.  57). 

O.  exoc,  Oa  exoccipttalc. — Emccipilal  l>ntlt^  iFij^.  5(1). 

O.  soc,  Os  supraoccipitale,  tu.— Hupranccipiial  boue. 
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O.  Jp.,Os  interpa.rietale,  ai. — Interparlotul  bone. 

O.  boc,  Os  basioccipitAle,  ns. — BimUxripiUl  bone. 

O.  pro.,  Os  perioticum. — I'tjriotlc  imne  {i^ig.  BH). 

O-  bsph.,  Oi  baaispbenoideum,  tu. — fiiuiidpbviioiil  boo& 

O.  temporale. — Temporal  bonu. 

O.  parietale. — Pam-lul  bmio  ^Fi^.  /iO). 

O.  pt ,  Os  plerygoideum. — Purj-guid  booe. 

O-  alsph.,  Os  alisphenoideum — AUspheootd  bona 

O.  pit.,  Os  palatinum.— l*alsto  bone  (frig.  QT). 

O.  orspb.,  Oi  orbito-sphenoideum. 

O.  frontis. — Fmntal  bouo  liF'm.  M). 

g  M8.  O.  Tomeris,  aj. — Vomer. — Tbe  romei  U  t,  mesa!  bone  totmlng  port  or  the 
•vftvni  of  the  dubI  cavities 

%  M9.  O.  mesethmoideum.  dc— Vertical  plate  of  the  eiLmoid. — This  is  a  meaal  bone 
fanning  fiiii«ii  of  the  |>artitioD  bctwecu  tlio  iiABal  cavities. 

O.  Nssale— Nft.-vi1  Iwnc. 

O.  mxtrb.,  Os  tnaxillo-turbinale — Maxillat;  or  luferinr  turblnaied  bono. — It  is  a 
greatly  plicated  boDe  occapjriti^  thv  Vfritral  p  ii  t  of  tlie  Dusal  cat-it  v. 

f^  S50l  O.  etbtrb  ,  Os  etbmo-turbinale — Ellimo-turbinnl  bone. — This  is  alsu  a^cruatly 
ptioalMl  boQv :  it  n(Trupi<>fi  ttiti  doTuU  and  pNii,u>r  Uali  uf  the  nasal  caviij.  It  projects 
*«TriaAI  Into  both  thf  (rootal  nnd  the  tipLminidal  Bii)U9t.*9  (Kig.  00). 

O.  pmx.,  Os  prKnuixillarc- — Pnemusiltarv  or  iDlrnitnxillary  bone  {Fig.  all 

O-  mx  .  Os  maxillare— Tin-  up|>cr  jaw  bone  —In  tliis  figure  it  is  not  intuked.  but  It 
U  the  deeply  fOuiiltHi  jiart  jmn  oaitdad  of  the  O.  Prmx. 

Pre.  pd..  Processus  postclinoideus.  az. — Posturiur  cliuoid  procoes. 

Pre.  prcl..  Processus  prachnoideus.  az. — I'ncdinold  process. 

Sella,  Sella  turcica,  az. — Tiib  )s  a  space  or  pit  formt^d  by  tUc  Itvo  clin^d  proceBses 

g  551.  S.  sph.,  Sitiua  sphenoidalis— HpltAnoidal  rinun.— TUis  is  a  spaoc  in  tbe  pne- 
■pbtDntd  booe.  It  Is  9'.':)Bral<-d  lr<>m  iw  iilnmropt-  br  a  bony  partition.  It  'u>  liord  by  a 
eDotitiaaUoa  of  the  uasal  mucous  mvmbnuic,  and  comiauuicaies  fhwty  nitb  tbe  naaal 
emwilj- 

S.  fm..  Sinus  frontalis. — Pn>nlal  «inaa  (Fig.  00,  GO). 

§  552.  Tent..  Teatorium.— The  OBafoim  u?ntorinm  twrobelli  in  a  luodomttly  tlilrb 
I  of  bnae  projcctbig  from  tbe  parietal  boDOH  ioiit  ths  emnUI  caTitj  ;  it  separutes  tho 

7bnmi  fnnu  ibe  rcruUrllum  (Fig.  88). 

Eadi  parietal  Ume  fiiniisliw!  half  of  the  tentoriHro.  and  its  halves  are  oonjoloed  at  the 
son  bj  a  rtuitral  coDtinuation  of  tho  sagittal  suture  ;  (nee  Fig.  89). 

§  553.  Fig.  00  -Preparation.— The  skill!  wa3  divpsted  of  its  soft 
irts  (§  260,  B).  It  was  tht-n  sawed  obliquely  acniss  its  cephalic 
If  »o  as  to  include  the  optic  forantina,  and  to  fully  exi^ose  the 
frontal  sinuses.  The  left  lat*»ml  wall  of  the  olfactory  fossa  waa 
nipped  away,  and  likewise  the  lattral  projections  of  the  raaxiUa. 

Cn.  Ich  .  Canalis  lachrymalts.- Lspiiryioa]  rannl  <Pi?.  IK). 

Fn.  tporanien)  optk-jm — Optic  foramen, — The  optic  chitema  resta  in  the  gruore 
bMwvti  the  two  foratolna  ;Pig.  114). 
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Fm.  sphplt.,  Foraunen  spheno-palatinum. — Splieuo-iwltttlno  fummea. 
Fni-  infor,  Foramea  inlraorbitale. — Iiifniorliiuil  foniaea. 

g  0S4.  Lm.  (Laniiaa)  cribroaa— Cribrifona  plua  of  thu  Mlimoid.- -The  mcscUimotd 
B^paraieg  the  Iwnta  of  ihe  two  pldea.  The  cribrifona  [ilaw  i«  Ui«  cnuiial  pdri  of  tbo  eili- 
mold,  tfau  vttmiD-turbinalff  properly  bolongia^  to  tbe  ftice. 

O.  przsph.,  Os  pracsphenoideum,  at.~ 
Prawplii'uijtd  Ikiql'. 

O.  ph.,  Os  palatinum — Palato  bone. 
O.    Icb. ,    Os    lachrjinale, — Lachrymal 
one '  Fl^.  5{j|i. 
O.  planom  (Fij^.  SO). 

O.    etbtrb.,   Os   ethmo-turbinale— P.tU 

mO'ttirlniiBl  Uiik-.— !□  Uiis  Qgaru  is  itbun-n 

(be  nmnili-d  scr«II-Uke  part  proji-cting  into 

tbe  rmotal  nniw  (j;  550). 

O.  frontis.— Kmntil  bone. 

Sinus  frontalis, —Front  j1  sinns  (Ft^.  56i' 


C  ^. 


.I<«i. 


/jHiCHtr*'" 


rf« 


v^^'  '^i 


f.A^. 


90.— Donso-LACPAL  View    or  tue 
LuiiNA  Ckibroba  and   tue   Sinus 

Frontalis  ;  x  1^. 


§  555.  Pig.  CI— Preparation.— 
Aftt^r  tlif  removal  of  the  s*ift  part? 
{g  250,  B;.  llii'  rami  were  sei>aj'atoU     , 
at  tlie  Sjfmphysh  inenli  (Fig.  63)^H 

g  6r,0.    An.    (Aag^tus)    [naadibuUris  — 
MaiiillhiilAr  nnpte. 

Cd.    mndb.,    Condylus    mandibolaris.- 
TliM  nmilylf  or  artliral  head  nf  tl»>  muulible  (Fig.  63l 

D.  m  ,  Dens  motaris. — Mnliir  t>mth. 

DD-  pm.,  Deotes  pr*molares— Pnrmolar  teeth.— Tho  hirntpitUt  of  Aoibropotoinr. 

D.  c,  Dena  caninus. — (.'oolno 
woth. 

DD.  i.  Dentes  incisorea.— 
Indwr  tevtb. 

Fm.  m.  Foramen  mcntale  — 
Mi'Dta)  or  labial  fi>nimi.-ii. — 'Iliore 
an*  almiml  iavnriitbly  Iwn  nii  i-acb 
Bld«-  in  the  cfti. 

Ft.  IFossa.i  coronoidca — Coi^ 
fmoid  foi«a. — From  this  i^f^a  ariMss 
n  lartfe  port  of  ilie  tuai»<-l<T  ma^'Cle. 

Pre.  cor..  Processus  coronoi- 
deus. — CiiniDiiiil  pnireMA 

^  0S7.    Ramos,  Ramas  mandibularis — MandlbnJir  ramt)!t. — ^Tbv  mandlhlp  ia 
up  "f  iwo  iriniitur  b<ini*»t  joinwl  at  ilip  nrmpbyHiit  menii,  adiI  tlifw.-  nuiii  fiirm  the  frajuo- 
work  tif  tbf  flonr  nf  ibi-  moutli ;  Flower,  A.  120 

In  Ilamau  Anatomy,  ihe  "  riimut"  hi  tin-  w  called  "ascendiufc  part,"  and  not  Iha 
rntire  half  of  the  mandible  as  here  ;  Qoain,  A,  I.  54 


»fl.?i«t 


FiQ.  61,— Lateral  Vikw  uf  tax.  Left  MASDreoT" 

l.AR   RaUI'C;    >■  1. 


§  658,  Fig.  02— Preparation.— All  tlie  soft  parts  wore  removed 
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(g  250.  B) ;  while  still  moist  tlie  two  rami  were  sliglitly  s*>pnrated 
at  tlie  sj/Tiiphysis  menti\  and  the  k^etli  of  tlie  right  side  were 
oxtractcd  with  the  nippers  to  show  the  alveoli,  aa  in  Fig.  67. 


DD.V. 


,ii* 


£taT^& 


Pto  fQ— Dorsal  View  of  tite  Manbhele.     (Modified  from  Stniis-Diircklioim).     » 1.75, 

}  SS9.   AlTCoIi. — T[)f«ie  ar»  ihu  ca%'ltifs  in  ntiHi  tliu  tc«r.h  ar*^  Imyilnnted. 
1^  800    Cd.  tCODdylus)  nundiibularis— Miodibiil&r  cond.v]e  or  ftithral  hf'ad. — This 
vtKmthcyliadrical  procew  ortlcaUtefl  diartbrodialljr  with  the  Fona  mafuiUnUarit  of  the 
••tapomrFitf.  57). 

D.  m..  Dens  molaris. — Mulor  tootii. 
DD.  pm.,  Oeotes  prxmoUres. — Preem-'iDr  tect}i. 
D,  c.  D«ns  caninus. — ChdIiif  t«wth  ;  VVildi-r.  13. 
DD.  i,,  Denies  incisores.— lociaor  tei>tli. 
FoL  di.,  Fonunea  dcntole  inferior. — InfoHor  drntal  foramen. 

Mar£o  AhreoUria—Alveolur  margin.— Tlio  nmrgin  or  Inrdc'r  of  tba  Jaw  In  which  the 
<Mli  art-  implan'ed. 
Pre  iPrcccssus)  coronoideus.— Corori'ild  proope*. 

I  801.  Symphysis  menti. — llitr  ernipliysls  U  tbo  amphtBrtfarodlftl  artiralatloo  W 
^*mi  the  two  rami.  U  Is  iiidic»ie«1  iu  tlu'  fig-urv  by  ■  dark  Hik'  just  to  the  K'/t  of  the 
bciflPt  (crth.  In  old  nUs  this  nymiilivbis  dfleu  becomes  aarlirlnsed,  hut  in  young  iudirid 
sab  eoiuidi--nil)le  motion  is  poesihlo  between  the  two  rami. 
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§  563.  Table  of  the  Foramina  and  Canals  of  the  Skull,  the  Bonea 
enclosing  them,  and  the  Principal  Structures  to  which  they 
give  Passage. 

The  foramina  are  eaumerated,  commenciog  at  the  caudal  end  of  the  skull.  Fig.  66, 62. 
All  are  lateral  or  paired  except  the  foramen  magaom,  which  is  mesal. 


FORAMINA. 


Foramen  magnum . . 
Foramen  condylare. 

Foramen  jugulare .. . 


BONES  ENCLOSING 
THE  FORAMINA. 


Foramen  stylo-mastoideum. . 
Meatus  auditorius  internus . . 

Aquzductus  Fallopii 

Hiatus  Fallopii 

Meatus  auditorius  extemus.. 

Foramen    lacernm     medium 

(g6:J3) 

Canalis  Eustachiana 

Foramen  ovale 

Foramen  rotundum. 

Foramen  lacerum  anterius. . . 

Foramen  opticum 

Foramina  olfactoria 

Foramen  palatinumposterius 

Foramen  spheno-palatinum. . 

Foramen  palatinum  anterius. 
Foramen  orbitale 

Canalis  lachrymalis 

Foramen  infraorbttale 

Foramen  dentate  inferius 

Foramina  mentalia 


j  BasI-  ex-  and  supra- 

(      occipitale 

Exocapitale . ...;... 

iBaei-  and  ex-occlpi- 
tale,  tympanicom 
and  para  petrosa.. 
j  Tympanicam,  pars  ) 
\     mastoidea f 

Parspetroea 

IPars  petrosa,  pars 
mastoidea,  tym 
panicum 

Pars  petrosa 

Tjmpanicum 

I  Para  petrosa,  basi-  r 
)      Bphenoideum  . .    \ 
i  Alisphenoideum,  bul- 
\      la  tympanies 

Alisphenoideum  . . . . 
Alisphenoideum 


( All-  and  orbito-sphe- 
\     noideum 

Orbito-Bpbenoideum . 

Lamina  cribrosa .... 
Palatinum 

Palatinum 

j  Maxinare,pr8emax-J 
1      illare f 

Palatinum,  maxillare 
(Lachrvmale.  max- J 
■J  illare,  maxillo-  > 
(     turbinale J 

Maxillare 

Mandibula 

Mandibula 


STRUCTURES  THAT  TRAV- 
ERSE THE  FORAMINA. 


( Myelon,  N.  (spinalis)  accessorios 
(     (XI),  A.  basilaris. 
N.  l]yf.oglo8SUB  (XII). 
N.  vagus  (X).  N.  (spioalis)  acees- 
sorius  (XIj,  N.  glosso-phaiyn- 
(reos  (IX),  Vena  jugularis. 

N.  facialis  (VII). 

[N.  auditoriuB  int^muB  (VIII),  N. 
facialis  (VII),  A.  aaditoria  io- 
tema. 


N.  focialifl  (VU). 


(ec- 


N.    petroealis    superfinialis 
talis),  (branch  or  Vidian). 
;  Admits    air    to    the  metobrana 
tTmpani 

Arteria  carotidea  interna. 

( Tubn  EuBtacMana,  A.  carotidea 
(     interna  (§  538). 
iN.  maxillaris  inferior  (3d  diri- 
■j     sion  of  V) ;  small  meningeal 
/     artery. 

JN.    maxillaris   superior  (2d    or 
f     middle  division  of  V). 
N.  ophthalmicus  (1st  (^visicm  of 
V),  N.  oculomotoriuB  (III),  N. 
abducens  (Vli,  N.  troclilearis 
(IV),  A.carotideaextrma  (large 
branch  from  the  rete  mimbile). 
N.  opticus  (II) ;  a  meningeal  ar- 
\      terr. 
NN.  olfactorli. 
NN.  palatini,  AA.  palatiiue. 
(  NN.  spheno-palatinl,  AA.  sphe- 
\      no-palatin«. 

N.  naso-palatinuB,  A.  naaalia. 

N.  oculo-nasalis,  A.  ethmoidalia 

Ductus  lachrymalis. 

N.  in  (raorbi  talis.  A.in^orbltalls. 
I  N.  demalis  inferior,  A.  et  V. 
)      dentales  inferioree. 

N.  mentalifl,  A.  mentalis. 
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%  SSA.  TUe  c&pacit^  of  a  prepared  skull  may  be  obtained  hj  filling  It  througli  tbe 
Ai.  iiMfp*um  with  sauil  or  line  shut,  uad  ibi'ii  jKiuriiig  ilii'  mal^al  iuto  «  gradimlu  g\aa!i. 
If  ihr  matvriAl  usimI  In  deu-rminiDg  tbv  caimcity  Is  Goe  enough  to  psM  tbrougli  the  fora> 
mioa.  tlicy  must  bp  pliig^eil  in  anine  wn;. 

The  freight  of  the  braio  may  be  ulituDL-d  •pproxiiuktelj-  by  reckoning  the  euHe  mtti 
mettr*  of  cspAcity  u  ffraiiu  autl  adding  4  ii«>r  rent.  <Wvinan,  76).  Titus,  if  a  eat'e  akuU 
has*  capacity  of  2.f  cc.,  tbe  brala  of  the  nme  cut  would  weigh  apiiroximatt^ly  '2((  gmiHR. 
Wyman's  nalem«nt  reft>ra  only  to  the  human  hmiu,  but  prceumablj  the  8pecUicgra\ity  of 
tbe  cat'a  biain  ia  ot'arly  or  quite  identical  with  tbat  of  man. 

5  665.  Obvious  Structure  of  Bone— In  Iif«  the  aurfarc  la  corered  trith  a  denae  layer 
of  CDonoctive  tissue,  the  perioHieiitn.  Entnd  uf  this  poritMtiMini  in  a  layer  of  cam{«i:Tt  bone. 
Tb«  InUrmeiUMe  part  of  all  bonra  U,  howuTar,  more  or  leaa  loom  Id  stnicturo.  aonQethtng 
Oka  a  tptmgu,  benoe  it  is  called  spongy  or  cancellated  bone.  This  it  especially  abundant 
toward  the  end  ol  long  bones  and  iu  tho  vertebral  ocntra. 

S  MO.  Microicopic  Structure. — A  aolid  nutaB  coatuining  :  A.  Hnvtrtian  eaitati.  cyU 
Wrical  chaoBala  ebown  aa  clreloa  iu  crom  iifction.  an  cylinders  In  loDgitudinal  aecilona 
rfloDK  booeaL  These  canals  <.'oiitatn  the  blood  vcaM-l«.  ha  may  be  deiuoaiilmled  by  exam- 
iaiag  a  finely  itgectod  cat's  scapula  (ace  Frcy,  A).  Tttoy  nnostumose  f>eely,  and  opCD 
•liber  upm  the  octal  aurlace  or  within  tbe  tnedullary  cauiU. 

B.  Laevnof  and  eanaiienli.  Tlioeo  an  the  ppacea  occupied  hy  the  proti>[ita8tuic  heme 
alia  Of  eorpoaeled  and  their  iircilijagn'tuns.  Tlicy  8p]ii-ar  In  nuitinc  HVe  irrvgiilnrly 
ftarifima  oansectire  tiasue  corpuacles  with  ninny  Ran  prolongations  or  branrhe^.  Thcee 
teudies  aaastomoae  with  the  brauchea  of  neighboritig  lacana,  and  eomeljmes  opeo  into 
H  Har«nian  oumL 

la  traaaectlona  of  long  Imneo  tbe  f^ilid  matter  and  lacatic  are  aeeo  to  be  ammged  in 
wn  or  le«  eoDeentric  lameUu  arooud  the  U&veralaii  canala. 
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MYOLOGY— TOE  STUDY  OP  THE  MUSCLEa 


OBXEIUL  COSSIDEUlTTOSa— rUKQUKNCY  OT  MLSCVL.VR  VARIATION*— EXPU IS ATIOS  OF 
TRCIIXICAL  TKHMS— AI'IIOIIISSI-*  I^B  PIRSBCTonS— LIST  OF  INSTRITMItnTS  AND 
UArCRtA[,S — HOW  TO  C8E  DI^aifLTLNO  IXSTIU'lUUTft— rilACTICAl.  sooaBaTioiift— 
CLIPPINO  THK  UAIB— CLTTINO  TUB  HKl.N- KEUOVAI.  OF  THE  SRIN— KAWH  AWD 
BTMOStlW  or  THE  MrSCI.ES  UKHEl.t  DKWrHlIlEP — lHWCnrTTIOSS  OP  FOllTT  MmKXBS 
OP  TIIK  CEPUALIO  REOION'  OP  TUC  BODT,  UTTB  OUieCTIOKa  FOR  THEm  DIMMO 
TIOS— THK  OTItCCTtlBK  OP  UV1<CLB 


General  Rcferf  nces  to  Myotomy.— B«»ni«TxI.  A,  18Sk-S06  ;  Oiftuveno  (Fltroinct,  181- 
186;  Crelnnd.  A,  1-7  .  Ilnith  (Keen).  A,  Appendix;  IIodRGC,  A;  Hjnl,  A,59-(iT  ;  Mojsls- 
oTicB,  A,  1-15,  Straiw-Ihirckliciin,  B,  130-102;  Re^rc*,  A, 

^  tVII7.  Jfuivuiar  JJomologiM.^Tbe  roJIomiiji  works  bdi]  poppra  deal  witb  the  ^n<?nU 
ond  ipt.-ciBl  Itoiiiologtes  nt  muecles  ;  the  first  tbree  eiDbrace  all  Veiti'bnites  Rod  all  regitms 
of  tho  body  ;  tbe  otbora  refer  uiniDlv  to  the  liirbs  of  tbo  Mammelia ;  Humpbrty,  E, 
lOB-IW  ;  Mtchel.  A.  V.  VI :  furlcr,  A.  1 :  Qiialn.  A.  I.  IM :  Mivart,  4  :  MucBlliBter.  ». 
la.  »►  ;  BoIle?t*.ii.  l:t :  Kr«u8c.  A  ;  Coucs.  /,  30.  47  :  WMvr,  1 .  4.  lO.  20. 

5=  588  General  Considerations.— Far  tbn  r^-Moim  ptAied  in  g  201,  Praellcal  Anatomy 
alwayfl  b(^giD9  with  tb«  skeletoo,  iacUiding  tb»  Umt»  and  cartUaffes,  tbo  artbm  i  jolotc! 
ami  lt|{HnK*iiM. 

Of  the  Boft  parts.  t>n.'  mnsclefl  nrp  ?iH»t  witlly  prepared,  examined  ind  preserrcd,  and 
thry  serve,  to^^thtr  \Tith  the  bones,  as  tantimarki  for  tbo  rio>(;niU'>n  o(  tbc  ves8r>la  and 
nerves,  ht-ntr  Mviilojry  B«tunill.v  sm-crc'U  OBtwolngj. 

Yet  till-  praciicn)  hIuUv  <>f  lUe  musclra  ie  not  wltbnul  Its  difficulties. 

C[t*'n  Ww  Hmbe.  cxwptiiifi  the  diotal  jn-ffmi-nWi,  ibp  muKlca  arc  mncli  niorf  nnnicmas 
than  ih.-  bonp*.  For  exnmple.  in  the  arm  and  filxiulder  prdle.  if  wu  oniil  ibv  nianufl, 
there  nro  jlw  Ixines,  jxvipwtj,  clan'de.  /mmfrut,  utna  and  rmliti*.  Rxrlurlin^  tbi^fe  wbiob 
arls«  from  the  humnnis  and  are  Inserted  upon  the  manus,  more  than  thirtif  distinct 
aiasrks  arc  attached  to  these  five  bones. 

The  lariter  buncs  also  are  readily  rccopniTwI.  even  when  corerpd  by  soft  parts  :  bat  two 
o?  mnn'  imwelee  in  Uif  siiinv  loculitv  niay  liavo  ihc  same  poncnil  fonn  and  direction,  so 
that  thfir  deu-rroination  mnv  iiivnlre  a  (^refnl  anamination  of  thuir  uUacbmenia. 

nunee,  whercaa  moat  of  the  bonee  may  be  prrparfd  in  the  snii-.'  ?vny.  the  general  rules 
for  dl»«rtlon  mast  be  modlSwl  and  ?npplpm<-nto<l  with  rcstpert  to  each  mnacle.  in  onler 
that  tt  may  bo  exposed,  diasectod,  exaniinwl  and  removed  ti  thp  l>«t  advunta^re. 

^  50W  Jiusi  bow  vsplkii  tbt-  dlrwlions  sliould  \<v  has  not.  npperrnlly.  been  fully 
detenoiaed  by  aoatomical  teachers  and  writere.     Sumt  "Laboratory  DirMttoos"  are  m> 
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to  be.  fteemdiDg  to  oar  experience,  of  do  trIuo  whatsoever,  \ow1iem.  in 
looalcal  works,  bkve  wo  found  tlicm  eo  oomplMo  u  Id  tbe  "  Dissector**  Quiclos  "  wblcb 
'•!•  itted  la  tbe  Medical  ScIiooIb.  Yet  ovoq  lhew>,  In  our  opinion,  ara  niA  altogtniicr 
suited  to  tha  aaeds  of  tbe  bef^noor.  Thef  are  not  BafBcieailj-  full ;  aJI  the  pane  in  a 
igtrvi  irgioD  arc  coondvred  at  u&oc, «  plan  betUT  adapted  to  the  advaucvd  studem :  flaally, 
too  Utile  Kttentiun  19  giwu  to  t^pognipbical  and  i)ara^nipbtc  details  which  might  facili- 
tate tho  recogiiltkui  of  vtatamenlB  aod  refereocc  to  othor  {laru  of  t)jo  work. 

Wlthoot  anuming  to  have  decided  correotiv  in  iliis  luatUT.  we  havn  arted  npou  the 
bt-lirf  thai  iiateeXion  U  a  fine  <tW,  and  \>j  no  meanii  eaay  to  acquim ;  t)iAt  the  Iteginner  ia 
Qkble  Id  fall  Into  graro  errore  aa  to  monlpalatioa.  fact  and  iutorprotaiion  ;  and  that,  upon 
iba  whole.  It  Is  better  for  him  to  follow  even  aji  Imperfoct  method  tliaa  nootf  at  all. 

I  C70.  Furuifibn. — Another  difficulty  m(>t  with  in  tho  study  of  miisrlea  in  ttio  fmqoency 
ofMKaMMU  and  anomaUo  not  only  oa  to  size  and  ahnp«,  bat  also  an  to  coDDL-ciJuns,  r&a- 
nlar  and  norroui  eupply,  and  even  prewoce. 

All  atandard  works  upoo  Uuuian  Anatomy  record  tbe  existence  of  such  Tarintlons,  and 
it  ta  protahlc  tliat  the  careAtl  eiiunination  of  any  human  subject  would  disrJoae  one  or 
^^0K  departnrM  from  the  conditian  n.'^fardf>d  as  normal. 

^B  Xotwitbstandlng  the  intrinsic  probability  tbat  any  other  Mammals,  at  least  tbo  donufr 
^^ttUd  tpecin,  would  Tar?-  Id  n  cimilar  manner,  mn»t  dissectore  of  tbe  lower  animals  soem 
tolMTS  aasumcd  tliat  what  is  truo  uf  ono  iudiridun)  is  true  of  ihe  nhulo  spticics  "nd  ttie 
Buyologicml  de(Scri[*tJons  of  Straus  Durckht-lm  (A).  CliauveAU  (A).  Cou«s  (47),  ami  Krniitiv 
>  A)  iwIt  mention  departures  froni  rule.  Vet  no  tno  antbrojKiid  ape*  have  been  foiiud  to 
syiee  Ib  all  re<i|iei*u,  as  may  appear  from  th«  publJshod  dL'sectinoia  nf  Ihircmoy  ( lOO), 
Dsmphrey  ( lU),  Cbampnt.-ys  {\).  VVj-man  (47),  Macalister  (21,  41),  Damard  (i),  the 
withor(l land  others,  and  Muxley  bus  diMinctly  expr-ased  (A,  410)  the  belief  that 
vajietles  will  no  douiit  be  met  witb  by  those  wbo  carry  their  Inqoirics  fartbcr" 
ihu  by  thv  disMCtioD  of  ^nglo  iodividuala  of  n  spwics  ;  eoo  also  the  remark  of  (ialtoo, 
J.  m.  note  30. 

Tbe  snalor  author  lias  remarked  upon  the  existence  of  individnal  TarlsUans  aniouft 
sated  do^  (21,  Wf^X  and  we  may  add  that  no  one  of  the  aoorca  of  cats  dissected 
^  wor  our  slodenla  lias  failed  to  preeent  some  pwoliarity  of  muscular  arran^femeni. 

Tlia  records  of  these  mriatjonn  hnve  not  as  yet  been  put  into  sfiape  for  pablicntion,  and 
la  tha  pimat  descriptions  it  has  seemed  bett«r  to  give,  in  moat  cases,  only  what  serms  to 
bslkrmosl  dbubI  strur-turo.  The  student  is  rotninde<l,  however,  that  his  very  first  dis> 
Mion  may  dJscloae  some  feature  hitherto  unobsenred. 

%t!t\,  Srrera  0/ ifAnipttJation.'-Thfi  beginner  should  bear  in  mind  that  nothing  ia 
flwtanasT  than  to  commit  some  error  of  manipQlatian — whether  by  a  cut  too  many  or  a 
11  Wo  few — which  may  greatly  ofl'ect  the  appeornnoe  of  tbe  ports,  and  lead  to  '>'ery  mis* 
^m  cODeladoaa.  As  a  rule,  therefore,  suppi)«<:d  nnomalie*  shoiild  not  lie  published  until 
•atelltwl  to  eoinpeteat  criticiiim.  or  rnrcfully  cbecked  by  the  disaection  of  other  iodivid- 
Mb,  or  still  better  of  tbe  other  half  of  tlie  same 

la  all  cases,  the  student  will  do  well  to  recall  the  advice  of  Carter  to  a  yonng  modical 
*t4ta\  who  Tentored  to  tell  him  tbat  he  liad  dUrovered  something  very  new  and  remsrk- 
tUs  in  a  human  body.  Cuvier  replied  :  "  tio  and  unatomlxe  an  iweet,  the  largest  yon  can 
M :  tbfu  raoonrider  yoar  observation,  nnd  if  it  appear  to  be  correct.  I  will  believe  yon 
*f<Mrwnrd."  After  making  the  diasection,  the  atudout  confessed  that  ho  had  been  In 
*tnr ;  fLee,  A,  S9). 

As  has  bean  aoicgeated  by  the  snnlor  atttbor  (22,  907),  it  Is  doubtful  whether  any  dl^ 
"ctioD  by  beglnnm  should  be  pablithed  at  all,  excepting  upon  the  approval  of  an  experi- 
aoatamist,  after  thoroujjb  vxamiualiou. 
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%  572.  Ermr»  of  fntfTpraation.—\\1t«tx  (la  aothor  doolw  the  oxineace  of  a  |i«t  ibe 
prctteara  of  which  la  nfllrmM  b;*  other  writers,  the  diwrepancj'  nuiy  bo  du«  to  eitbet  of 
fire  caa«s  : — 

1.  Ixa  abn-iicc  is  tho  mlo,  antl  its  pn^^M-noo  Ib  the  other  eun  was  cxceptiooaL 

3.  It  wuu  iilKicnl.  llimj^h  iioniiuily  iircseiit. 

8.  It  was  preM>nt,  but  accMlt>nUilljr  Averloi^ked. 

4.  It  waa  obaarred  but  nc>t  rK(ig:iiiud,  or  was  mSnaken  Tor  some  other  part. 
6l  It  was  BMD,  hul  purpcwly  if^ored. 
or  course  the  last  namect  vxpLiDatioa  ia  also  the  last  In  lie  (mtcrlaiDed,  bat  either  of  tbs 

other  four  coQUDgencica  U  liable  to  occur  wiib  vvuu  experleuccd  tUwioctDra  and  learned 
aoaiomists. 

For  oxample,  the  ,tf  entopedomUt  [FV.  73),  "peettmUit  minor."  \s  said  by  8trau».Darck- 
hoim  (A,  H.  3;J6),  and  impHcd  by  Mixrliel  (A,  VI.  24!!),  and  Mivnrt  (B,  145).  i.i  U-  wanting 
wUh  tho  cat ;  its  exwtcrKe  in  any  Camivora  in  also  dimio.l  by  Ourier  (A.  I.  ilTO),  and  A.  H. 
Toong(i,  171).  Owen,  however,  B|)eii|[8  (A,  III,  501,  t>t  lUe  '•  fi^loratu  mini'rol  ihf.  Aog" 
and  its  presence  in  that  animal  is  ndniitti.'d  by  Haught/in  (1  lii)  atid  Woid  (7,  OS),  as  it  >• 
in  the  cat  by  tho  senior  lutliur,  whi>  rerors  (20,  SOU)  tu  it  iu>  found  ia  all  the  FvUdv  and 
CanUbv  examinRiI  by  him. 

The  muaric  coosldcred  by  tbe  writers  last  named  to  represent  the  "  ptetoralU  miiwr  " 
of  man  is  bo  large  in  most  CoraiTora  that  It  wsi  no^  rccof^izcd  by  the  Bve  writers  first 
named  ss  the  reprveuntalive  uf  that  rather  lofri^i&c&nt  muwle  :  iu  the  bear  aad  skunk, 
howover.  i»  statt^  by  tho  scuiur  aathor  in  tho  impor  n-fiTrcd  to.  It  is  ngaln  Hiusllor  than 
tl»<!  M.  frt'tpfOomlu. 

la  illiutratton  of  the  second  case,  the  31.  tupinatoT  longu*  (Pi([.  74)  is  said  by  Meckel 
lA,  VI,  8031.  and  Hoxley  (A,  S-W)  to  be  wanting  with  the  dog.  C'hauveau.  buwerer, 
nfQnns  (A,  390)  Its  presence  in  dojzn  of  all  bre«dK,  and  it  hai*  tM>on  repeatedly  ubecrved  by 
t'.io  wnior  author.  Hence  wo  may  conclude,  prorielonsJIy  at  least,  that  it  wu  cxccptlan- 
allj  absoDt  in  the  iodirlduali  dissected  by  Meckel  and  Huxley. 


THE  TECHNICAL  TERMS  OP  MYOLOGY. 

%  5T3.  MuscTilxiB— Muscle. — The  name  for  a  mass  of  muscniar 
fibers.     Sucli  a  muscle  may  or  may  not  be  a  true  mv^culfir  inieger. 

VTbftt  constitutos  a  muscular  integer  has  not  been  det^nnined  ;  as  stated  In  tbe  vonlnr 
anthrtr'fi  brief  diactis^lon  of  the  ttulijcct  (10.  63l.  the  jihroik*  "  mnrjihulo^ical  integer" 
Berms  to  have  been  Srel  us«nl  with  rofcrvncc  to  Iho  muscles  by  t'ouw  (',  2S.1),  but  Ihe  gen- 
eral qoestion  U  dtseussed,  directly  or  indiredly,  by  Onen,  ParktT,  SfM-un-r,  and  xacat 
recently,  Humphrey  (E).  In  the  preai-nt  work,  it  has  eeemLHl  best  to  us  to  recofn>iu  u 
■eporate  inu»rles,or  as  tlistincl  divisionB  of  mufeclM,  all  the  muscalar  masDes  whose  orlKiM 
and  insertions  tie  fairly  riimtftnt  and  capabif  ofdffiniU  drueriplion. 

In  applyinff  separate  nunes  to  the  diTifitoafi  of  tho  human  tmpahit  (Vig.  06,  §  607\ 
and  dtUoidtu*  <Fij;.  W,  %  674),  and  yet  tn-stlng  ibc  hug  and  tftort  h/ad*  of  the  Airao««t«ttt 
iFlg.  75.  %  6S8),  Bfl  a  «)ng]e  muMolc.  we  are  ceitainly  open  in  the  cliarfre  of  IncondsterM?. 
In  tho  proseot  tran^tional  stale  of  o[nnion  lesjiccttng  muscular  lot^eis,  entire  conili. 
tODcy  Is  hardly  to  he  expected. 

§  674.  Mnsctilar  GroupB.^It  is  sometimes  convenient  to  speak 
of  two  or  more  muscles  collectively  as  a  ffToup^  as,  tf.  g.^  the  ptcto- 
ralU  groupy  the  trapezius  gr&up,  the  trweps  group. 
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.  Subdivisions. — As  has  bcon  well  statod  hy  Humjjhrpy 
(E,  110;,  the  longitudinal  subdiviyion  of  a  muscle  niay  be  I'itlier 
vertical  or  Itofizonlal.  For  tlie  sake  of  distinctness,  we  shall  call 
the  srubdivisions  of  the  former  kind  divisiones,  and  those  of  the  lat- 
ter lamiiut.  For  examjile,  as  lias  been  rfmarkwl  by  the  senior 
author  (20,  300),  the  •*  J/",  eciopectoralis  (Pig.  72)  tends  to  seimrate 
into  superimposed  laniinte,  while  the  eutopi'cUiralis  tends  lo  form 
.ftscicali.'*  In  the  former  the  "cleavage"'  is  horizontal,  iu  the  lat- 
vertjcal. 

§  576,    Parts  of  a  Muscle.— Ttie  essential  and  usually  largest 
rtion  of  a  muscle  is  thu  mass  of  muscular  tibei-s ;  this  is  called  its 
y  or  belly. 

Sometimes  one — rarely  if  ever  both — of  the  ends  of  a  muscle  is 
ed  to  bone  directly  or  rather  to  its  periosteum.    This  is  the 
ith  the  humeral  eud  of  the  M.  brachialU  (Fig.  74,  §  092 1,  and 
le  M.  entotrieeps^  die.  intermedia  (Pig.  75,  g  680). 
More  often,  however,  there  inten'enes  between  the  muscular  iw)r- 
u  and  the  bone  a  coi*d  or  sheet  of  white  inelastic  fibrous  tissue, 
instituting  the  tendon.    The  attachment  is  Uien  said  to  be  tendi- 
ng, while  in  the  former  ca.S4^  it  was  mujfcnlor. 
Tendons  may  be  so  short  as  to  be  hardly  distingnishable.  like 
coracoid  teudon  of  the  M.  coracoidetts  (§  668).  or  they  ma}'  be 
r  than  the  muscular  portion,  like  tlie  humeral  tendon  of  the 
e  muscle  (Fi^.  75). 

Sometimes,  especially  with  thin  flat  muscles  like  the  laminsc  of 
the  ,V.  eciopectoralis  (Fig.  72),  the  tendinous  sheet  may  be  so  short 
u  to  be  practically  absent. 

8  677.  Attachmont  Lines  and  Areas. — Muscular  attachmente 
usually,  and  tendinous  attachments  sometimes,  cover  considerable 
uteag  {brachhliSf  Fig.  68) ;  in  other  cases  the  attachment  is  along 
Untt  {entopectoralis.  dirisio  caudalis,  Fig.  69). 

I  578.  Origin  and  Insertion. — Of  the  two  attachments  of  a  mus- 
eltf,  one  is  called  ori{/in  and  the  other  insertion.    Usually,  but  not 
[^always,  the  origin  is  from  the  more  fixed  part  of  the  body,  and  the 
rtion  is  upon  the  more  movable  j-»art. 

i  579.   Choice  of  Orifjln  and   Instfrtion. — With   the  membral 

Qscles,  one  attachment  is  generally  nearer  the  .soma  (§  54)  or  the 

imal  end  of  the  limb,  and  this  attachment  is  always  called  the 

Thus  the  scapular  attaclimenta  of  the  MM.  biceps  (Fig.  75) 

subscaptdaTis  (Pig.  73;  are  the  origina  of  those  muscles ;  so 
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also,  the  origins  of  the  MM.  ent/ypectornlis  (Pig.  72)  and  claDo^ 
trapezius  (Fig.  66)  are,  respectively,  their  sternal  and  vertebral 
atUiL-limonts. 

Bat  tbo  qiu«tIon  Im  1»8  cmu^  with  Borne  muadea  vliioli  conocct  dill^rent  puitH  of  ibe 
■oniB  witli  each  utfaer,  or  wbicfa  extend  between  the  head  and  the  scapula,  claTiclu  vr 
Bternum. 

Without  ftieling  aare  u  to  what  is  b«R,  wa  have  ftdopt«d  the  following'  buls  :^ — 

An  batwcvQ  iho  head  aod  the  nec3t  or  the  trunk,  the  latter  are  more  central  and  alTord 
origin  to  the-  musclosuf  the  buiul. 

The  Btt-nmin  it>  part  of  the  trunk,  and  Btenia]  atlaclimeotu  are  therefore  oriffiia. 

The  scapula  and  clavicle  ajipt^rtain  to  ilu-  arm  rtillier  than  t^  iht^t  trunk,  and  attachmoata 
thereto,  an  compared  with  attachments  to  the  hend  or  nonk  or  trunk,  an.!  iuaertioM. 

It  will  be  soon  that  the  accoptanoo  of  th(«e  rules  enuils  aonie  appareot  ooninidictioos: 
For  example,  the  darotnattoui^i*  ^Ftg.  67l,  like  the  d^votrapentu  (T?\g.  06),  aiimm 
from  the  skull  and  is  innerled  upon  the  chtvicle ;  bat  the  iterno-maiUtideut  (Fig.  07), 
like  the  wjAeniua  {Flf;.  ST),  arises  from  the  trunk  and  is  in»enad  upon  the  skttll. 

Utttice  the  origin  of  the  etatiymattvid^ut  pnctlcalk  coincides  with  the  InserUoD  of 
the  ttfriuhmoftoideut.  In  man.  where  the  chiricle  joins  the  sternum,  the  two  musclos 
are  commonly  deecrilwd  na  ows,  undpr  the  name  of  «Mm<^rVn'(/o-i/ia«totd«tM.  and  one 
part  of  the  muscle  therefore  ari»t*  whoru  the  other  is  inaMted,  and  viet  trraa, 

§  580.  T%e  Determi7iati(yn  of  Musmlar  Homologies. — Of  course 
tiie  fwnction  of  a  muscle  depends  upon  its  insertion,  bat  there  is 
considerable  diffV-i-ence  of  opinion  as  to  whether  tbe  origin  or  the 
insertion  is  the  better  guide  to  the  determination  of  its  homology. 
We  are  disposed  to  assign  greater  morpbical  importance  to  the  ori- 
gin, according  to  the  views  of  Barnard  {1^  314).  As  to  tbe  value  of 
vascular  and  nervous  supply,  see  Cunningham  il)  and  Gadow  (,^). 

§  581.  Fascia. — This  is  simply  a  thin  sheet  of  the  same  kind  of 
fibers  as  tlie  tendon,  but  the  libers  may  present  two  kinds  of  ar- 
rangement Sometimes  the  tendon  itself  is  so  thin  as  to  be  called  a 
fascia,  or  it  may  be  continued  as  a  thin  sheet  ui>on  one  or  the  other 
face  of  the  muscle ;  in  both  these  cases,  the  fibei-s  are  nearly  or  quite 
parallel.  The  nvkmQ  fascia,  however,  is  more  often  given  to  a  sheet 
of  fibers  crossing  one  another  in  varions  dirpctions.  and  forming  a 
sheath  or  covering  for  a  muscle  or  a  group  of  muscles.  A  fascia  is 
also  called  an  aponeurosis,  but  the  name  is  objectionable  on  account 
of  both  length  and  etymology, 

§  582.  Forma  of  Muscles. — Tile  body  of  a  muscle  may  be/w^i-- 
form  or  itpindle -shaped^  like  that  uf  the  M.  fncejfs  (Fig.  73) ;  Ut7ii- 
ate  istrap-shaped  or  ribbcn-Uke),  as  with  the  occipito-scapularU 
(Fig.  07) ;  fan-shaped  like  the  su&scapvJaris  (Fig.  73) ;  gvadri- 
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like  the  aer&mio-trapczht^^  or  triangnlar  like  the  spino-tra- 
(Fig.  QQ).    There  are  other  and  less  usuiil  forma  which  will 
be  indicated  in  sjieeial  cu^es. 

i  583.   Derignation  of  the  Borders  of  Muscles.— Many  of  the 
muscles  are  thin  and  triangular  or  tainiate,  so  as  to  pnsent  sharply 
_^deliQe<l  borders^  in  place  of  the  more  or  less  rounde<l  agptcts  or  sur- 
faces of  a  fusiform  muscle  like  the  biceps. 

Such  a  flat  muscle  may  become  twisted  upon  its  axis  in  such  a 
iray  as  to  change  the  ivlations  of  the  borders  to  the  body-planes. 
In  these  cases,  for  the  sake  of  convenience,  it  will  be  considered  (hat 
the  muscle  has  the  general  direction  wliicii  it  had  at  its  origin,  al- 
though this  may  sometimes  involve  an  apparent  contradiction  of  the 
^kanns  in  which  the  insertion  is  described. 

For  example,  the  M.  pecf(>-ani*'brachiaUs,  dv.  cephalica  (Fig. 
^.3^),  arises  at  the  meson,  and  its  borders  ar<*  called  cephalic  and 
^tbavdnt  throughout  it.s  whole  lengtli,  notwithstanding  the  fact  that 
^Bbe  line  of  insertion  upon  the  ulna  has  a  proxi mollis tal  direction,  so 
^^hat,  as  biised  tliereon,  the  borders  would  be  proxivuil  and  distal. 

%  684.  Connect. — For  the  exposure  of  the  ectal  layer  of  muscles, 
eotain  areas  of  skin  must  be  liftKl.  'I'he  lines  of  incision  which 
cin-amscribe  such  areas  are  snid  to  "  connect "  certain  parts  or 
points,  usually  some  of  the  •' landmarks"  elsewhere  (§§  225-233) 
niamerated. 

Jf  585.  Girdle.— AVhen  the  skin,  esi*cially  of  a  limb,  is  divided 
Wan  incision  encircling  the  part,  the  latter  is  said  to  be  **girdled/* 

%  .WO.  Transect.— In  order  to  examine  fully  the  attachments  of 
a  muscle,  it  is  usually  desirable  to  divide  it  transversely  and  reflect 
tbetwoend*)  in  opposite  directions.  For  the  sake  of  bn^vity,  this 
entire  operation  will  bo  indicated  by  the  use  of  the  single  word 
transed, 

APHORISMS  FOR  DISSECTORS. 

%  687.  1.  *'  Without  skilful  manii)ulation  we  can  neither  teach 
by  demonstration  facts  which  have  been  already  discovered,  nor 
hopp  to  e.xtend  the  limits  of  observation  and  experimental  knowl- 
(dge."-L.  S.  Beale,  A. 

2.  "  A  piece  of  true  dissection  ought  to  turn  out  an  object  of 
loader  and  beauty."— tktodsir.  A,  I,  24. 

81  **  An  anatomist  therefore  in  these  curious  things  had  newl  to 
^fcave  a  fine  and  dainty  hand,  and  at  command." — Crooke.  A,  460. 
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4.  *'Tlio  best  workman  uses  the  liest  tools." — Owen. 

5.  The  value  of  instruments  depends  uot  upon  their  handles, 
their  (iiiish  or  their  cost,  hut  upon  tlie  adaptation  of  their  size,  fonu 
and  tonii^er  to  the  work  in  hand. 

G.  Fingers  aiv  often  the  hesl  forceps. 

7.  Handling  and  cutting  an-  netvssary  evils. 

8.  Neglect  of  the  knife  may  leave  the  truth  concealed ;  its  misuse 
may  estahlish  an  ernir. 

9.  *'Ijet  the  eye  go  before  the  hand,  and  the  mind  before  the 
eye."— O.  AV.  Holmes. 

10.  Fat  is  the  auatoniist's  worst  enemy. 

11.  "  Drying  is  even  worse  than  decomposing.'*— R.  M.  Ilodges. 

12.  The  skin  makes  the  hest  wrapjwr. 

13.  There  are  two  sides,  but  only  one  meson. 

14.  The  bones  are  the  guides  to  the  muscles,  the  muscles  to  the 
vessels,  and  the  vessels  to  tlie  nerves. 

15.  The  attachments  of  a  muscle  determine  its  homology  and 
funrtion  ;  the  thickness  and  leu^h  of  its  body  indicate  respectively 
its  power  and  the  distance  through  which  it  may  contract. 

16.  The  attachments  of  a  muscle  are  often  closely  associated 
with  thow  of  others,  hut  its  body  is  usually  dislinct. 

17.  In  dissL-cting  muscles,  the  science  consists  in  discriminating 
between  fascia  or  tendon  and  mere  connective  tissue ;  the  art,  in 
removing  the  latter  so  as  to  leave  the  muscles  distinct. 

18.  Dissection  according  to  direction  favors  the  acquisition  of 
methods  and  the  learning  of  names  and  sjiecitied  relations ;  but  the 
knowledge  of  parts  is  not  complete  until  they  have  been  approached 
and  examined  from  all  sides.     See  also  §  122. 

ij  588.  lAst  of  Instruments  and  Materials  for  the  Dissection 
of  Muscles. — Aithrotonie,  Fig.  10.  ^  \'iii  \  blocks,  §  137;  coarse 
forceps.  Fig.  18, 145  ;  fine  forcejis.  Fig.  20,  §  146 ;  scalpels,  medium 
and  Charriere,  Fig.  33.  24,  §  165 ;  coarse  scissors,  curved  flatwise, 
Fig.  26,  §  156 ;  hair  sci.saors.  §  158 :  towels,  §  106  ;  sharp  tracer,  Fig. 
17.  §  100;  tray.  §  167:  waste  j>ail,  g  105;  waste  papers,  §  173; 
wetting  bottle.  1^^.  27,  §  170. 

§  589.  7%e  Material f&r  Dissection.— A.  lean  animal  should  be 
preferred  ;  it  should  be  divided  by  abdominal  transection  (§  2S4) ; 
injwted  ^\ith  alcohol  ;^  saTi.  but  not — for  the  first  dissection— with 
plaster ;  kept  in  42-55  per  cent,  alcohol  {§  286),  and  not  allowed  to  diy. 
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HOW  TO  USE  DISSECTING  INSTRUMENTS. 

600.  HjTtl  complains  (A,  62)  that  ''  some  people  hold  the  for- 
ceps like  fire-tong«,  and  the  scalpel  like  a  cheese-knife."  It  is  true 
that  most  anatomical  instruments  are  for  either  grasping  or  cutting, 
but  ilieir  pr«.>per  and  successful  eniphjynient  demands  much  more 
can'  and  delicacy  than  is  needed  in  ordinary'  household  operations. 
The  pood  whittler  is  not  necessarily  an  exjhei-t  dissector,  and  even 
je  coarse  scissors  are  to  bo  handled  very  ditferentlj  from  shears. 
The  anatomist,  like  the  surgeon — who  is  an  atiatomist  and  some- 
more,— should  liave  such  command  over  his  muscles  and 
that  whatever  instrument  Is  in  his  liands  btfcomes  for  the 
time  being  like  a  part  of  liimself.  an  extension  of  his  lingers,  sharper, 
firmer  and  more  slender,  yet  almost  equally  mobile  and  sensitive. 


Pia  63.— Tbe  BcALFBii  Held  as  a  Pbn.    fProm  Beraarf). 


jf  591.    Use  of  the  Scalpel  (§  li55).— The  scalpel  may  1»  held  in 
of  three  general  ways : — 
"A.  Like  a  Pen  (Fig.  63). — The  edge  is  directed  backward  and 
downward,  or  forward  and  upward.    This  is  for  ordinary  dissection. 

A  Like  a  CarHnrjknife  (Fig.  64^. — The  edge  may  be  directed 
t^rward  or  downward.  This  is  for  the  division  of  more  resisting 
times. 

0.  LUce  a  Violiiir^w  (Fig.  05). — The  scalijel  is  held  between  the 

of  the  pollcx  on  one  side  and  the  tips  of  the  other  digits  u]x>n  the 
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;ially  n»*edful  in  the  triinmiug  uf  vessels  and  nerves  and  inflated 
loilow  viscera  <g  331). 

-f  593.  Use  of  the  Forceps  (§  145). — ^The  forceps  are  commonly 

held  between  the  polles  and  the  index.     In  long  continued  <Iissec- 

Ktions  the  medius  vaay  be  substituted  for  the  index  at  intenals.    The 

Vdigits  should  be  employed  in  place  of  the  forceps  when  practicable, 

both  AS  a  relief  from  fatigue  and  to  avoid  crushing  the  tissues. 

The  forceps  should  be  used  upon  muscles  as  little  as  possible, 

and  vessels  and  nenea  should  !»■  gras]>etl  by  their  sheath  of  c<»n- 

■  nective  tissue.    For  the  separation  of  slender  muscles  and  of  vessels 

Band  nenes,  the  safest  way  sometimes  is  t^i  inwrt  the  tip  of  tlie closed 

"forceps  and  then  allow  tlie  bla<les  to  separate  gently. 

$  694.   Use  of  the  Tracer  {^  166).— The  tracer  is  to  be  held  like 
Ha  pen  or  pencil.    Its  form  permits  a  rotation  on  its  axis,  so  that  the 
point  may  have  any  desin-d  direction. 

The  tracer  should  be  more  constantly  in  the  hand  than  any  otlier 
iogtrument.     Scaljwls  aud  other  sharji  instruments  should  only  be 

■  used  when  the  tracer  will  not  answer  the  purpose. 
The  tracer  is  also  verj-  useful  in  detecting  tlie  position  (tf  con- 
cealed hard  parts,  as  ribs,  cartilages  and  vertebrae.  The  point  may 
be  introduced  deeply  without  impairing  the  condition  of  tlie  parts  for 
diseeotion,  and  the  curvaturtL^  enables  one  to  lifl  upon  it  the  ribs  or 
outilages  so  as  to  count  tl»em  more  accurately. 

^§  505.  Use  of  the  Arthrotome  {^  135). — As  its  namo  implies, 
tite  distinctive  use  of  this  instnimt^nt  is  for  the  division  of  joints  aud 
46<£r  rough  operations  which  might  injure  tlie  more  delicate  edge 
oftIieBcalpt»ls.  Yet  tlie  student  should  accustom  himself  to  acca- 
tateand  careful  manipulation,  and  endeavor  to  sejKirate  the  contig- 
D"U8  bones  at  an  arthron  without  injuring  the  cartilages.  lie 
•boold  try  to  /eel  with  the  point  of  the  instrument. 


PRACTICAL  SUGGESTIONS  FOR  DISSECTORS. 

I  596.   1.  Select  a  lean  animal  for  all  anatomical  purposes,  and 
'■•pwittlly  for  the  dissection  of  tlie  muscle.s,  vessels  and  nerves.    The 
•liftvlions  for  killing  are  given  in  ^  192. 
2.  Take  the  precautions  for  cleanliness  which  are  described  in 

im. 

8.  Remove  sui>erfluous  {tarts  of  the  animal,  the  tail  in  some  cases 
f^^).  the  caudal  or  cephalic  n^gion  of  the  body,  aceoi-ding  to  the 
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directions  for  abdominal  and  thomcic  tmnsoction  which  are  given 
iu  ^§  2^7,  H^. 

4.  Sw  that  all  llie  instruments,  materials  and  books  for  dissec- 
tion, reference  and  ix'cord  are  at  hand  and  in  order  before  getting 
the  anbjoct  or  beginiiintj  to  work. 

6.  Refer  ooiisUuiUy  t*j  a  s&eletoii^  or  to  the  bones  especially  cou-, 
cerned,  or  to  accurate  figures.  ■■ 

6.  When  poasible,  the  head  of  the  subject  should  be  toward'  " 
the  left. 

7.  When  a  part  fmni  which  or  toward  wliich  an  incision  is  to  be 
carrifd  lies  uix>n  tbc  meson,  tlie  incision  should  t>xtend  1-2  era. 
beyond  the  meson.  This  permits  the  flap  of  skin  to  be  reflected 
across  the  meson  to  that  extent.  If,  however,  this  flap  of  skin  is  tu 
be  reinortd,  the  incision  removing  it  stiould  run  parallel  with  the 
meson,  and  upon  the  side  under  examination. 

ObJTftinns  to  Metal  Inritiotii. —"Both  th(^  ocT«]  aiK]  i-tnsl  nKpecu  of  the  skJD  pirsent  Rpe- 
riol  fe&iiir«(i  ftt  90RH)  mmiO  p(>int8,  nnd  fwveml  roiiKled  lM«i<le«  ihoiie  of  ifae  skin  itecif  iktiae 
at  tbd  taeaaa,  and  are  Iia1>le  U)  iQJoiy  by  a  meaal  iodsion.  There  are  two  sidm,  im-sonia. 
l^f  limilar,  bat  then  U  onlj  ooc  loi-soa. 

8.  Tnciaions  should  be  as  long  as  may  bo  consistently  with  the 
shape  and  structui-e  of  the  parts,  and  the  dissector's  knowledge  of 
them. 

9.  When  im|>ortant  or  delicate  parts  are  liable  to  be  injured,  the     , 
cuts  should  be  shorter  and  more  carefully  made.  ^J 

10.  Vessels  and  nerves   should  be  dissected  from  the  centel^l 
toward  the  periphery,  so  as  to  avoid  the  risk  of  missing,  cutting  or 
tearing  the  branches.  ^J 

11.  Vessels  injected  with  plaster  should  be  divided  with  the   1 
arthrotome  or  the  bone  scissors. 

12.  In  place  of  the  block,  especially  while  the  separated  arm  is 
under  dissection,  v^  folded  met  U>wel  may  be  used;  this  ])ermits  a 
kind  of  bed  to  be  made  which  keeps  the  arm  in  place. 

13.  "  To  put  any  group  of  muscles  on  the  stretch,  put  the  parts 
concerneil  in  the  jKisition  Into  wliich  they  would  be  brought  by 
their  antagonistic  muscles.  For  example,  to  put  the  flexors  of  the 
manus  on  the  stretch,  put  thn  manus  in  a  slate  of  extension,  and 
*totfvtfr*a."— Heath  (Keen),  A,  16. 

14.  Study  the  actions  of  a  muscle  by  pulling  it  in  the  line  it  nat- 
urally occupies.  Note  the  difference  between  a  direct  and  au  iJidi' 
red  action.    (Wilder,  4.) 
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15.  As  a  to!g,  muscles  must  be  divided  and  reflected  before  the 
attaehinents  can  be  Cully  determined.  The  attachmeute  are  usually 
iiiore  distinct  uix>n  the  eiital  asjiect. 

16.  **  When  several  siiuUar  muscles  of  a  group— as  tliose  upon 
the  antebrachiuni — aiv  t.)  be  transecttwl,  cut  tliem  at  different  lepelSy 
so  ad  the  more  easily  to  match  their  proximal  and  distal  jiarts." — 
Heath  (Keen),  A,  16. 

17.  The  l>ji'der3  of  a  thin  muscle  should  be  grasped  and  slightly 
raised*  tirst  with  the  forceps  and  then  with  the  fingers.  If  the  other 
border  is  accessible,  it  should  be  treated  in  the  same  way,  and  then 
the  entire  width  at  about  the  middle  raised  to  permit  the  i>assage 
of  a  8cali>el. 

18.  In  transecting  a  wide  muscle,  cut  one  border,  then  lift  it. 
keeping  the  sides  of  the  cut  separate,  and  cut  a  little  deeper, 
apjilying  the  scalpel  to  the  edge  of  the  muscle. 

19.  Avoid  cutting  muscles  at  their  attachments.  If  it  is  desirable 
to  remove  part  of  a  large  musclej  leave  a  small  piece  of  the  body 
attached  to  each  tendon.  If  necessary — for  special  reasons— to  re- 
move au  entire  muscle,  insert  the  edge  of  the  arthrotome  in  the  angle 
formed  by  the  attached  ends  and  the  bonee. 

20.  Parts  under  disstwtion  should  bo  wet  occdsioncUly  with  a 
mixture  of  wat4'r,  glycerin  and  clove-oil  (§  170). 

131.  Parts  which  have  been  exposed,  but  are  no  longer  under 
ictual  dissection,  should  be  covered  with  skin  or  rubber-sheeting, 
or  with  a  bit  of  cloth  wet  with  the  glyc^riu  mixtuit;;  and  a  dry 
towel  should  be  laid  over  all. 
22.  "  Put  all  fj-agments  on  a  piece  of  paper." — Hodges,  A, 
Kjl  507.  Avoid  especially  the  following:  dtj/huj,  faiJJuf)^  pecHng. 
^The  prevention  of  drying  has  lx*en  alroiidy  considenxl. 
Taiting  is  the  making  of  a  shallow  cut  at  the  beginning  or  the 
•^(1  of  an  incision.    It  is  especially  apt  to  occur  with  beginners, 
1^    &Qd  while  dividing  the  skin.    To  avoid  it,  hold  the  point  of  the  scal- 
^B    pel  perpendicularly  to  the  sorface  at  both  the  beginning  and  the 
^Hdd  of  the  incision. 

^^^'./'ecA'/n;/.— We  nse  this  homely  word  to  designate  one  of  the 
DMgt  common  and  most  pernicious  faults  of  anatomical  beginners, 
the  habit  of  aimhsshj  poking  and  pinching  the  parts,  esjie- 
fially  while  showing  them  to  the  teacher  or  demonstrator.  It 
reminds  the  observer  of  nothing  so  much  as  the  dabbing  and  jx'ck- 
iag  which  hens  inflict  upon  a  piece  of  meat.    The  student  shoold 
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bear  in  mind  that  a  single  false  cut  and  even  a  pinch  in  the  wrong 
place,  may  mar  liis  work  be3  0ud  repair;  he  should  exercise  con- 
stant self-control,  and  never  touch  tke  speciinen  excepting  for  a 
d^nite  and suffUicnt  reason. 

Pecking  ia  only  one  of  several  forma  of  what  may  be  caUed 
anatomical  Philistinism;  a  lack  of  appreciation  of  delicacy, 
whether  in  structure  or  in  methods  of  manipulation.  ^H 

§  598.  Clipping  the  Hair.— Unless  the  skin  is  to  be  preserved, 
or  there  is  some  other  objection,  the  hair  should  he  removed-  from 
a  specimen  which  is  to  be  preserved  in  alcohol  and  dissected  at 
intervals.  ^m 

U  the  btir  is  tlLowod  to  romain.  it  intrrfffna  nitli  the  aoeoriLCV  of  dermid  iQciBioDS.  ao^^ 
with  the  eue  of  nuking  tliem  :  it  is  api  to  tKvoiuc  dctsclicd  and  dia(}|;ure  the  dtwfctio&B  : 
flDally,  onlns  DoniMdorabIc  limu  is  sjieat  m  Bqaoestng  out  tbe  alcohol  wbeti  the  apccimcD 
is  rviiiovoil  from  tbo  jarniul  Uie  watur  nhcn  it  is  ivtuniod  thorvtu,  thv  linir  eauars  Iwrtli  <i 
waste  and  a  we«kpDiag  of  tbe  alcobol  in  which  tbe  specimeo  ia  prewrred.  ^^^^^| 

Use  the  hair  scissors  (§  108)  or  a  piur  of  ordinary  Bcissore  with 
the  points  blunted.  The  Imir  is  more  easily  cut  against  its  inclina- 
tion, tluit  is,  with  the  scissor  ])oiuts  directed  ce])halad  uivm  the 
soma  and  proximad  upon  tlie  limbs.  After  abdominal  transL-ction, 
begin  at  tlie  cut  border  of  the  skin. 

Clipping  is  facilitatoil  by  wetting  the  tips  of  the  hair  with  a 
sponge  only  moderately  fiUl  of  water  or  weak  alcohol.  Cut  cloee 
to  the  skin.  Tlie  ojK'nition  usually  occupies  about  an  hour.  Do 
not  put  the  removed  hair  into  tbe  sink.  Place  it  in  the  waste- 
to  be  buried. 

§  590.  Cutting  the  Skin.— If  the  hair  remains,  wet  it  with  16 
per  cent,  glycerin,  or  dilute  alcohol,  or  water,  along  the  line  of  the 
proiwsed  incision.  Then,  with  a  small  comb,  or  the  ti-acer,  or  the 
hnudle  of  a  scalpel,  part  the  hair  evenly  along  the  same  line  so  as 
to  expose  the  skin  clearly  (§  354).  If  tlie  hair  has  been  removed, 
indicate  the  line  of  incision  by  a  scratch  made  with  the  tracer  or  the 
point  of  the  scalj)el.  ^M 

Place  the  tips  of  the  left  index  and  medias,  one  u]X)n  each  sid^^ 
of  this  line,  at  the  cut  bonier  of  the  skin,  and  divaricate  theni  so  as 
to  stretch  the  intervening  skin.  ^H 

Grasp  tiie  si^lpel  like  a  pen.  at  an  angle  of  45*.  and  divide  th^^ 
akin  by  a  single  steady  stroke  as  far  as  the  tension  exists. 

At  the  beginning  and  end  of  the  stroke,  make  the  scalpel  nearly 
peq)endicular  so  as  to  avoid  tailing  (§  597). 
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UoleiM  one  is  quite  familinr  with  both  the;  locality  and  the  art  of 
dissecting,  this  tirdt  incision  should  mert'ly  divide  tlie  skin  proper. 
The  bonleni  may  "be  Btill  farther  divaricated,  and  a  similar  incision 
made  through  the  connective  tissue  and  fat,  and  in  some  casL>8  the 
dermal  muscle  (§  020),  until  the  darker  red  and  closer  te^xture 
shows  that  the  ordinary  flkeletal  muscles  have  been  resiched. 

Witli  lean  animals  this  second  incision  will  be  very  shallow,  but 
in  some  cases  the  fat  forma  thick  layers  between  the  dermal  mus- 
cles and  the  skin  and  dei^per  musck-s.  Ou  the  cheeks  of  old  males, 
and  sometimes  on  other  regions,  tlie  skin  and  connective  tissue  are 
30  tliick  as  to  jmzide  the  beginner. 

Shift  the  tips  of  the  index  and  medins,  and  rept^at  tbe  openition 
to  the  end  of  the  line.  The  separat*?  strokes  should  join  each  other 
accurately,  so  that  the  entirt>  incision  is  stmiglit  and  smootii-edped. 

After  the  skin  ia  divided,  the  subcutaneous  fat  and  connective 

le  may  usually  be  cut  to  tlie  proi>er  dei>th  by  a  single  long 
steady  stroke. 

%  ^WifK  Removing  the  Skin. — The  edge  of  the  area  of  skin  to  be 
removfHl,  pn.'ferably  at  the  angle  formed  by  two  incisions,  should  be 
(iTasped,  tirst  by  the  forceps  and  then  by  the  tingej*fl,  and  lifted  so 
that  the  ftcalpel  may  be  applied  to  the  connective  tissue  by  which  it 
and  the  fat  are  held  loosely  to  the  dt^-per  muscles. 

Excepting  in  the  case  of  some  rare  form  {which  should  not  be 
dia?ect*'(i  by  a  bi^giiiner),  the  skin  should  be  kept  well  upon  the 
stretch,  and  tlie  edge  of  the  scalpel  should  be  applied  against  the 
tiasnes  to  be  exposed,  following  the  direction  of  the  inuscnilar  fibers. 
Tlie  object  is  to  remove  with  the  akin  all  the  sxibcutaneous  fal.  cod- 
oective  tissue  and  ectal  faacia,  so  as  to  ejqiofie  at  once  and  fully  the 
mriace  of  the  mu.scles,  etc.,  to  be  examined. 

Tliis.  the  anatomical  method  of  removing  the  skin,  is  more  diffi- 
rah  than  the  "  flaying"  of  the  butcher  or  the  "  skinning  '*  of  the 
tasidermist.  Both  of  these  desire  the  skin  free  of  fat  and  connective 
Ussno,  and  therefore  keep  the  edge  of  the  knife  turned  toward  it 
Tlie  taxidermist  must  avoid  stretching,  but  this  is  easier  than  to 
follow  strictly  the  above  method.  The  beginner  will  usually  be 
tempted  to  get  the  skin  off  in  thet?asiest  and  quickest  way,  which 
is  that  of  the  butcher;  bnt  he  then  is  ol>lige<l  practically  to  n^peat 
the  operation  for  tlie  removal  of  the  tissues  which  should  have 
been  lifted  with  the  skin. 

%  601.   Rigor  Mortis. — The  spontaneous  stiffening  of  the  tnns- 
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cles  which  snpervenes  wwn  after  death  renders  dissection  difficult. 
The  condition  usually  passes  off  within  a  few  hours,  and  may  be 
speedily  overcome  liy  immersing  the  animal  for  40-00  minutes  in 
water  at  about  35"  C.  (95"  F.). 

DESCRIPTIONS   OF   CERTAIN    MUSCLES. 

%  602.  Limitfttioa. — Fnr  x\\\'.  Tvm»M%  itUtod  id  ^  l'^,  the  mrologlca]  portion  of  tlus 
wurk  dirvctly  rvUm-s  to  odI;  abnur  one  fiflli  uf  Lbf  wlioK-  Dumber  of  touicln  vhich  havt; 
bcvn  rnuntemtn)  io  tW  caL  Am  vrith  the  honra,  howuver,  (§  S68).  the  Btudent  U  lulviaeil 
to  pursue  the  subject  farther,  mkkJDg  origiual  dmwings  bii<)  drarriptinns  of  at  Ifnat  one 
muscle  in  uicitlii'r  pert  oftlH  bodf.  Whether  it  can  1«  at  nnce  identified  with  Hutno  niuft- 
cle  in  man  it  of  leu  importance,  ho  far  as  ttiv  traiDing  of  the  pupil  i«  coaeumei],  ibun  ibc 
BCcumtA  delemiiiuilioo  of  ils  cimn<>ictloQj»  and  other  cbarartcni. 

%  008.  The  Method  here  Followed. — With  few  exorptions,  vacb  of  the  forty  mu»cle« 
here  eoaaidiTed  \*  ilf«crilK-d  under  (liv  following  heads : — 

1.  S^ongmg. — We  have  g^Xwu  the  diiidm  for  tbo  tmxne  mnaele  employed  by  Siraus- 
Dnn^kbeim  and  Mirart,  and  the  uames  for  wtiat  apfiears  to  us  to  he  the  homologous  muiu 
cle  Id  man  and  In  the  horw>.  The  •iitbm;H>U)uiinal  names  are  taken  from  "  Gray '' and 
"  Quain."  and  the  bippotomlcal  once  from  the  French  and  the  English  (Flcmioft's)  cdltloas 
of  "  Cbauresa."  In  some  casoa,  we  hare  lieen  unable  to  satisfy  oorwlres  bjs  to  the  homol- 
ogy. We  Bhonld  hare  l»co  >rlad  to  Include  reference*  to  the  works  of  Leyh  (A)  and 
(Jorlt  {K}  upon  the  lioreo,  10  Krausi-'e  Anatomy  of  the  rabbit  <A),  and  to  Cooce's  paper  on 
the  opoasum  (47).     The  authors'  names  are  lodicated  by  the  initial  Icttrre  only. 

8.  FiffVTff. — Here  arc  enumerated  the  fifrurm  wherrio  the  muscle  appears. 

8.  Omemt  Pe9eripti<m.—'Thi»  is  n  brief  indicallou  of  the  ffeneral  form  and  (Mtntftiont. 

4.  PoMure. — We  liave  indimted  the  pnoilion  of  the  Ixxly  or  limb  which  seems  moM 
faTorniile  to  tlie  examination  of  the  muscle. 

5.  Erp9«'irf. — UvTv  ore  givvu  diroclious  for  bringing  the  muscle  into  Tlew  by  ibe 
rcmoTiLl  of  the  skin  or  overlying  partx. 

6.  DUtaetion.— This  Includes  the  operations  by  which  the  bordere  of  the  muscle  are  U> 
be  ralaed,  Ita  body  transected  and  the  ends  rcfiecled  so  as  to  dtsplny  the  attvhmentSL 

7  and  8.  Origin  and  iMtrti^n. — Hero  are  given  more  detailed  descriittlona  of  the  two 
ftttucbnu-ritv. 

In  additloa  to  the  abore.  it  compU-tc  account  of  cnch  musel'*  should  ptniinice  its  norrous 
and  fucntar  supply.  it«  nninnfi,  ilin-cl.  intiireet  and  sfnociated,  and  it«  Tariallons. 

Errors  and  Defects. — Puritig  the  psKt  four  yi'ant  the  di«cTi|>iionB  and  directions  here 
given  hoTe  been  cniployed  by  thi*  utiidcnts  in  tlie  unatomiral  laboratory  of  Corat-ll  Cniver- 
sity.  InaHmorb,  however,  as  annunl  modi firni ion «  hnve  Ikm'U  fnund  ntKvwBry,  wi*  cunnoi 
ho)ie  that  their  present  form  i.<i  altogether  what  it  nhould  tic,  and  vre  shall  bo  very  grate- 
ful for  the  corrcctioa  of  errxrw  and  the  pointing  out  of  defects. 

We  dt«lre  here  to  refent  ihc  expn-ssion  "f  our  sense  of  ohiigntinn  to  Prot  T.  B. 
Stowell,  whii  lina  kindly  foUun-ed  tlie  deocriptWinti  and  dirertions  wnlpe]  in  band,  and  hut 
girfn  lis  till-  benefit  of  many  valuabh*  BUKg<^ioiis  and  critirinma  as  ]•*  boih  the  fecis  ajid 
the  metlir)d  of  stating  lliem,  and  as  to  the  extent  of  rnriatinn  in  different  lndl%*idiiala 

A  former  special  sludrnt.  Dr.  E.  M.  Howard,  gt-ncrously  placed  at  our  disposal  for 
eomimrison  lila  manuscript  dt-scripilons  of  the  muscli-s  of  the  rat. 

%  60i  The  Names  of  the  Muscles.— Tin-  nunilier.  extent  and  nature  of  the  chonpfts 
liropoaed  in  the  names  of  the  muscles  nn?  set  forllt  in  the  Talde  on  p.  207. 

In  that  Table  tlie  names  io  the  left  hand  column  are  Uiom  adopted  in  the  praaeiU  work  ; 


^^^^^^^^^^"               TASLS    or    TBS   JtCSCLBS.           ^^^^^               207          ^J 

^Htti«afttn  fhe  rtg!it  bund  coTanui  ar^  Latitil»^  from  those  omplnr^  b;  Straiu-DorckUcim ;        ^^1 
^Htboaa  In  the  middle  colamn  ocrur  in  dtandard  works  upon  Uutnan  Atiatouy,  or  lo  iLc                 1 
^BvTiUbgaof  mathru|H>iiimiflts     In  tlif  last  column  an.'  worda  or  nbtireviatiuas  indicating                 1 
^f  the  changcfl  wliich  have  Uen  wjdf  in  the  uamc-u  fai^jlt-ivvd  by  Himus-Diircklieioj  (S.-I>.j                J 
or  anthroput<)mi«t«  (auth  ):    tbua,  abbrtjv.  =  abbreviated;  tr'l'd  =  iranaLitcd;  uuif.  =         ^^fl 
QDifinL                                                                                                                                                   ^^H 

H                                                                g  009.   TABLE.                                                                      ^H 

^B         Hen  Adopml.          PIff. 

A)idiropotoiB7.            BtnMfr-DareklMlia. 

ChanicM.                  ^^1 

^H  Acn>nii<vtni|><rslDa  . . 
^K'  OMii]lwt-«cai>nIan«... 

Smno-iuastoideos . . 

ClaTD-iiiasuddeiia . . . 
Lcraior  rlavIrnUr. . . 

06 

6d 

60 
07 

«; 

67 

87 

(IT 
(lit 
OT 

73 
73 

73 

72 
78 

78 

7S 
73 
87 

e: 
til 

67 
74 
75 
73 
74 
74 

76 

74 
74 
74 

75 

75 

74 

74 
74 

Trape3siii8(in  |>urt). . 
■(             I- 

■' 
Rliumboidcus  capitis 
ItlionLboidctis  itvijor. 
J  Jtorno  niiuitoitlv- 
)      umin  [mrlj. . . 
1  Btenio<iiiiketi>idc- 
]     ua  lin  part).    . 
Levator  clavicula-.  . 

DurMn-cuciillarii*     .. 
.Acmmiii-cGculIarifl. . 
('lavn.oiii'ulIiiriH 
OccJp!tO'!<rupiilarJB. . 

Slemo-moixoidciu. . 

Cltddo  maitoideus .  ■ 

Tranav.-wapnlnrls .. 
D^-nmi-liitTucniUs. . . 
Ijalissimuddurai. .. . 
D.-llii  rlitvlcuIariH. ,  . 
I'ccto-aii  tirbmchla  Ilfl 

HJrsnd    pect.   (idi 
■    partjandtiterno  V 
1    tr<>rbitcri»niis..  J 
<ira!id  |)ect.(ln  \mn}. 
8orr  mag.  iin  ]iurti. 

Coram>-bracbia])«  . . 

I><.<l1(>uc'n>niialla. . . , 

B.-Tl..unif.A-tr'1'd.          ^1 
A.'V.,  traoaUted.               ^^H 
S..D.,  tranalabtd.              ^^H 

^.-D.'  anth  ,  abbrer.         ^^M 
8.  !>.  &  antb.                     ^H 

S.  D.,  translated.              ^H 

i^.l>.;  auib.,  abbrer.          ^^M 

Qfmemlised.                      ^^H 
(Generalized.                      ^^H 

and  S.-D.               ^^M 

ADth..abbr«T.;  3.-D,          ^^| 
Antb&H.  a                    ^H 
AQth.dtS.-D.                    ^H 
8.-I)  ,  I ranKiifmod.              ^^H 
H.-l>.,  tnine  k»«1.              ^^H 
Anth.  ft  S.  D.                    ^H 

S.O.:  anth.,  abbrev.          ^^H 
Auth.,  abbrt.-v.                     ^^H 

8  D.abbmv.                     ^^M 
lic'ucniliwd.                       ^^H 

B.-D.,  abbrev.                     ^H 

Anth.  &S-D.                    ^^1 
Anih.  &  S.D.                    ^H 
S.D.;  anth.,  abbrer.         ^H 

AQth..ftbbreT.                   ^^M 

Anth  ,  abbrar.                  ^^M 

Anth.,  abbnv.                    ^^M 
Anth ,  abbrer.                    ^^M 
Anth,,  abbrvv.                      ^^| 

^M 

Antb..  abbrcT.                  ^^H 

UtiMimnA 

LatlMimus  donti.. . . 
TV'ItotUi'Us  (ill  iKirti. 

^L    X\)>bI-huTni>rali« 

^P    IV^tuff  tutignus  . . . 
^^    1*T»^^^       auif'ili    J 

Iplan-Jcltiii'lfiu*.  . . 
AaomtD  delt-  iidi<ai, . 

Vitivitllfl 

Prctoralin  major.... 
Pn-lnraliB  minor.. . . 

Scrrutiut  magnuB.  _ . 
iviloiclmie  (.Id  [lart). 

Ipittodilmrto 

Uorao-epi  I  rochleariii 
TrirepMun  |mrl). .. . 

TriMTM    (in    part) 

anct  BocuQeua. .. 
Supiimtnr  liiniiru)*.  . . 

Brai'hia1i«  antiriiA.. . 
t  Ex.     carpi     rad.  f 

\  Ex.     airpi    nid.  ( 

Ex.  didiuirum  rom . . 
Ex.  Tninimi  (llplti  .. 
Es.  i-arpi  iitnnri^.  -  -  - 
Ext«nt(f>r  indicia. . . . 

Fix.  carpi  radiatis . . 

Triceps  (in  part) 

Trleopfi  cxtpmns. . . . 
\  Tri-  int.  (in  jmn)) 
)      and  anconeus,  f 
Supiiifitnr  InngOB. . . 

hlaoiegpa 

^utor  longva... 

BiWikll& 

Badinlis  primus 

Radialui  nprundas.. . 

Ex.  dig-  mmmitniH. . 
Ex.  pmpriaa  iniuimi 

!        fiuomr     (carpi)  { 
ndklb  li)D^or.  \ 

EiUmwr      ii-arpi)* 
1            ndlaliB  brsvior.  ( 
1         Snraanr  enmmunia, 

Cncwrir  minimi . . . 

CnrQHi^ir  u)»ari8  . . . 
,         Ittdicitor 

^^   finer  ndialia 

7-5 
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WliPTo  moK  than  one  nttme  in  on-d  in  IIutnAO  AnAtoniy,  the  ihortest  {«  here  given: 
the  £orafo\d£uii,  for  oiamplo,  la  oft«a  called  eoraeoJn^trhiaUt,  and  tbe  Jfenu^-majto^tftu, 

Tbe  ocapito-tcttptii'tru,  Uraior  dntictila  and  dono-tpUrotJltearia  occur  to  raao  onljr  u 
ancnnaliu).  ami  liari>  rvcL-iviHl  ramt'it  iu  uiidUiun  to  thrtsf  lit>ru  tteU-clul. 

The  anmes  L-niiili>;«]  liy  Hlraiu^  Ourckbt'im  hnve  Im>(mi  put  into  thrir  daailcal  and  tech- 
Dical  fonu,  excepting  in  the  (%m3  of  the  "  largo  piwtoral ''  and  "grand  pecttjral."  It  Is 
probahU  tb&t  nnu  csohu  of  tho  alif^lit  um  made  of  the  ii&mea  of  tlilfi  rmSnent  anatotiiist  U 
the  fact  tliat  he  chose  to  ]>ubliiib  tbero  Id  the  vernacular  fonn. 

g  600.  The  Si/urer-t  of  ih6  Namt*  Here  Vted,—Of  ihw  nainw  of  th»*  40  mnscles  hem 
described,  aeron  arc  employed  both  b^  Straiu  Darckheim  and  in  the  Uaadard  nurkB  upon 
llDmau  Anatomr;  the-aoar?;  »Un<t'mttM^4dtui,  ttnvtiu  moffntu,  m^ncapularU,  tupnupi- 
naiUM,  infraxpiixtttwf.  bicrp*.  and  ntpinator  tonffut. 

Tbe  follfkwing  threv  uaoitsi  have  Ix-en  appliitl  In  Uoman  Anatomy,  bat  are  not  naed  bj 
S(nu»-I>urckbdm  :  leuitor  daricaia,  Utator  augvli  acapnia,  and  raracKHtient. 

The  followloff  nlni.'  names  are  used  hj  Strviu- Darckheim,  but  iiot  hy  aothro[iotomist8 : 
cee^^ito-teaputari*,  rhomixHdena.  mieogUitui.  tere*.  hraehiaii*.  indif-ator,  pronator  Urf*,  dermo- 
humtrtii*.  aad  fuvfif  ttHief*rarAiijIi«.  The  last  two  rcft-r  to  itmitcief)  which  do  Dot  axtot  Id 
mau,  and  four  of  tliu  nlheni  art>  but  allfrht  iiiodifir^iti'jiis  of  the  nuthroputoniical  nara«*. 

Tltc  folloM-iu(;  r-ifflit  imiiie*  arv  idibri'i-iations  of  the  anUiro|iotonttciil  iiajni-t! :  kUi*rimu», 
epitrofhltarU,  ejtfn^-rr  radiilU  longior,  a.  rod.  bretiar,  £X.  Mmmunil,  m.  uluarit,  er. 
minimi,  aadjlexor  radiatit. 

The  folluwbifc  at^'vcii  names  are  tranttations  or  tramtpotititrnti  of  those  used  by  Strntu- 
Durckbeim:  acromi&4raptxiu»,  claco-trapaiv9,  tpino<Uitoid(ut.  acromntdeUoideui.  daw- 
dtlioideus,  Hato-maatoitUta,  aod  nudt'trifep:  As  to  tbe  hybrid  nature  of  sume  of  tbcso 
terott,  aee  ^  US. 

Tbe  following  four  names  are  the  uames  In  oomtnon  oeu  raodiflpd  after  the  atuilogy  of 
tbo  BOW  alm'wt  univerenllr  adopted  etptglutam :  ectopMstonilit,  etUopfetarOiU,  tcMricfpt, 
tHtotrierpg. 

Two  namM  rrm<iin  to  ha  aronuntMl  for.  One  of  these,  tpino-traptzinj,  yrts  anhfttitated 
fnr  StmiM-Durckheiui's  dor»-*-etiruUari*  for  the  soko  of  anifonnily  with  respect  to  the 
other  divisioDS  of  tbe  human  trapmvs.  and  the  corr>-Iative  divitrioa  of  tlie  delUndeus. 

This  leevea  us  responmble  for  hut  one  entirely  new  name,  riphi-humerati*.  While  the 
mtiBClr  so  deBt^tiatvd  wt^ms  to  lib  sulBciently  diatinct  to  dt-niniid  n  aeparatu  ep|icllatian,  we 
are  not  parlicalurly  pleased  with  thn  name.  And  stand  ready  eith(-r  to  luyept  a  shortvr  one 
or  to  teganl  the  mii»rle  as  nnly  a  diriaiou  of  the  eetopeetoraUi  or  entopeeioraJu  when  tbe 
propirr  evidence  is  forthcoming. 


THE  TRAPEZIUS  OROtTP. 

General  Remark.— Tim  human  .V:  trnpnitu,  a  BJnffle  mnscle,  seema  to  be  rep- 
In  the  eat  by  three  neiirlr  distinct  muficles,  which  are  here  cttUed — bc^nnlng 
with  ihi' most  caudal — »pin9trapni*t*.0rr'muo-tr-ip<tin»,%nA  tJaro-lrapezitu.  They  extend 
from  tbe  rtrtieat  and  lAorane  dortimfmn  to  tbe  tcapuUi  aud  cUtrtci^!. 

The  names  of  all  the  mascUv  are  in  italics.  To  avoid  frequmt  re])elilirmi>.  the  mpllal 
M,  the  liiittal  of  Mvwuius,  will  be  profited  only  when  otherwise  them  might  he  some  li^ 
of  miinnderstanding. 


g  OOS.   Explanation  of  Fig.  66. 
of  the  neck  aud  shoulder. 


-The  left  ectal  skeletal  muscles 


paratlon. — A  snbtjiangulap  flap  of  skin  waa  lifted  a 

'"Wctod  ill  S  GW,  logetlior  witli  tbe  dermal  muscles  connected  tliere- 

wilh.     The  flai)  was  ix'tiecU'd  tloraad,  hui  is  ouiit^nl  from  tlie  figure ; 

bfae  rettected  dorsal  end  of  the  dermal  nmsc'le  called  supra-ccrviico- 

^tui/ifirus,  however,  is  shown.      lioTli   cut  edges  of  the  ^kin  were 

lifted  and  retracted  or  ntleoted  sliglitly. 
■  The  dermo-humeralis  (^  629)  was  mostly  removed  with  the  skin, 
"bat  it»  brachial  end  apiK-ara  Just  dorsad  of  the  elbow.  The  fat  aud 
connective  tissue  have  been  removed  so  as  to  leave  the  borders  of 
the  mnscica  more  distinct.  Prom  the  hiatus  irapezii^  just  dorsad 
the  convexity  of  the  shoulder,  the  fat  has  been  removed  so  as  to 
pose  the  lymphatic  gland  {01.  lym-pliattca)^  and  tlie  liiatns  ilm'lf 
extended  dorsad  so  as  to  expose  the  ventral  or  lateral  margin 
the  occipito-scdpularis. 


In  this  ukI  the  other  dor-riptionn  of  the  niTOlogiraS  lifrunw.  i^e  parts  are  cnumiT&t^-d 
[utlv  Uuve  beads:  bones,  otc. ;  musclea  ;  Tnenlti,  aen-M,  glandB,  etc. 

Boats.— Clarimdi — Collar  Iwnu  [f,  4^'J).— In  iliiK  fl^rc  the  bone  itself  docs  not  &pp»r, 
W  tbc  iMsitiun  of  ita  ntesal  or  steriuL  cod  ia  indicated  b;  the  dotted  lino  from  the  word 
itsiietti ;  ««^  rh^ipfie. 

Jf«iiwRf/ni/<i— Sfilne  of  tlu"  flcapula  (^  300).— Tbo  iioflllioo  of  tills  ridge  of  the  ecftpuln. 
loicrTttaiog  betwn!u  thl^  JfM.  ufritmUt-tfiittsiua  uhI  apino-dMoidrtu,  is  ft|t]>n>xliiiatcljr 
Ml^f^  bj  tli«  name.     It  Jo  more  diininctly  shown  in  Fig.  67. 

MttatroMtWi  <§  89A). — Thl«  process  of  tbc  fjlenoid  end  of  the  mc«o«capalK  may  be  felt 
duMf^  tbo  miuiclw  at  a  j.oint  comiipondiD^f  with  the  beirinnioj^  of  its  oame. 

nurio. — This  strip  uf  [u«cia— birdly  dwcrvinfr  tlio  nnmt-  of  lifEatDeat— paaaea  from  the 
IttMRl  or  KBpalar  i-nd  of  the  clnvicl«  to  the  itur(iu»  of  thi-  if  ru^pnupinfitux.  a«  boltvr 
*i»lt  in  Rg.  6*. 

JUflftV  rirapeucdeltoidea)  l^  6111). — ^Thls  line  or  9naa  of  conuective  lisAiii>,  betiroen 
■^  M.tlmciieltmdfu.1  and  the  M^.  ditto  trnpfsinn  and  dava-moMoideut  (Ft|{.  6t).  coiu- 
()4siuariy  *rith  the  prMlti'di  uf  iiw  rlaricle.  It  \m  lutnallj  inore  diatlnirt  upon  the  cntal 
*^t.  and  \a  MitwvhBt  oxafr^mti.'d  In  the  6|om>.  The  word  \ti  sometimM  spelled  rofhi. 
Spina  luvrattM  etrtrtr.  (rertebrarnin)  tftomei,  (thoradcoruiai,— Thn  third  aud  thirtetnth 
•Wirie  ("  donnl ")  ooural  spioea  |Plg.  30).— The  (ipine«  ihemaeWefl  do  not  sppear,  bal  the 
wmlww  J  and  /T  iotticate  tbc  i>ositloiiii  of  the  third  and  the  lart  nl  the  seritsi. 

llascles. — In  ihe  figiiro  the  oanii'  of  t-uch  muscle  in  preeoded  by  M..  Oin  Initial  of 
iftwirfw. 

Anvmic^ddloMem—The  acromial  portion  nf  the  deltoid  (g  6T0V — This  is  tho  intermB- 
dutoneof  the  tbreo  ihiimW  whii^h.  in  the  cat,  seem  In  repmcnt  the  riit^le  deltoid 
■Mdenf  man.  It  and  the  tpino-deUmdrtn  are  Inserted,  Itktt  the  haman  deltoid,  npott 
^  hniKnii :  bat  thv  third  porliun,  the  riato  deUoid'-u*  (the  "doIlo-claTlculaire"  of 
^■ai-Darrkheim)  \*  awodatcd  with  the  brtvhiaUt  and  iowrt'.-d  upon  ibc  nlna. 

Afrvtnio-trapaiuM — Tbe  acromial  portion  of  the  human  Irspronii  i§  6131.— This  is  the 
tMaknltole  one  of  the  three  muscles  which,  in  the  cat,  api>ear  Uy  as  to  reprcsenl  the 
nM&  trapexlns  (^  <W>Tl.  In  the  figitr<;  the  natue  is  written  ohlit|iiely  across  ihf  sdiinitar 
^  df  Um  miHele ;  tba  word  Untd^tt,  near  its  verte'bral  end,  Indicates  the  imperfectly 
14 
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Ue&ned  tendon  of  origin  (|%  Sl-I).  I'pon  the  mnscle  are  also  writtm  the  luineB  M  oeciptto- 
$eaputari».  hialittrajmii.  aini  Ot.  lifmpftntka. 

CoTietMitinrularu  (g  CLii.— This  niH«to  of  tUi'  e«r  ia  shown  at  the  dureiinvHJn  between 
the  ear  aiid  llio  J/,  wupra  rrrnV"  eutnurtin:  its  name  ia  omitted. 

Vtavo-fleitvidtnt  i|  837), — Sep  nlso  rtfTOiHut^iloidfu-$. 

Cttt^o-trapethit  (^  Ol-lJ. — See  also  turomiol  rupfjia^. 

Dtrma-h'tmeralit  (§  tiSl9}. — Most  of  th!«  dermal  rausclA  was  rcmored  with  the  ekin  ;  tlie 
name  la  writtitn  icrofw  ihe  brachial  enii  which  pAMen  between  Thi*  MM.  trierps  and  latiMti- 
mvi  to  be  attaclted  t»  the  latter  and  the  bicipital  arch. 

J,'itmimit»(%*i^). — 'riiia  ia  mum  cnmmonlx  called  UUit»tfau»  dorii.  Its  caudal  |)or- 
tinti  ii»  covered  bv  th>i  ekiu  :  its  durtK)-ce|ilui)ic  aa^tc  ia  overlapped  hjr  tli<?  $pino-traptaivt, 
but  cxi"JBw]  in  Kig.  07. 

Lftnti'T  rinrif'iltr  |^  027). — The  scapular  cod  h»  kwd  to  emerge  from  entad  of  the  daw- 
trapetiu*.  U>  i«rUy  orerlap  the  neromia-tinpeiiua  and  tn  be  insHTt*^  upon  th*'  imjierlorlW 
dcQacd  metafromum  mther  llion  upon  the  ctuviclf.  as  might  bo  supposed  fram  the  name. 

Occipito-teapularvt  (^  617}.— Tills  \»  follj  shown  in  Fig.  67.  Here,  lis  lateral  bonier 
appoani  at  the  dorsal  end  of  the  hiataa  trapsui  which  bae  been  enlarp.'d  kj  as  to  show  the 
IHwitlou  of  tho  mnncle. 

SiniitHiritiHdf^Hs  i'^  )J74!. — 9fc  also  llie  nrrmnin-dfU'iidttu 

Hi>inotr)tpf*iut  (§  81 1^,— See  the  aeromio-lraprtiuM. 

Str-ruo-mnatoidrvn  t^  622i.— Part  of  tills  sbowa  darlily  between  the  akin  of  the  twck  aTid 
Ihe  flncotntpftiHt.    It  is  nn-rc  fully  shown  In  V\g.  07  and  TS. 

*'M;»r«/-«m«>-<?"(«u^i(*(S  010'— Most  of  thi«  ccrrical  dermal  moBclc  was  lifted  Tt-iih 
tht'  vWm,  and  unlv  its  rv^vrHvi  donml  end  ih  Bhuwn. 

Ttrta  (§  090f.— Tliis  apiwurs  in  the  interval  bttwoen  the  apino-irajttiiut.  Sjrino-tUltvideiu, 
httMimva  and  Irieept.  By  inadviTUMiei-',  the  nainr  i»i  writum  witli  the  addition  of  Ihe 
qualifylnj^  adjective  tnaj</r  ;  elnn^  the  miiiH'le  more  often  Rallied  tereji  minor  is  here  deftlf*- 
nnt«d  an  mieo^alU,  there Be^^mstn  Im>  noneedof  ncomtxiund  t^ru  for  the  muscle  in  question. 

2'ru'fpt. — The  name  is  written  acroea  tht-  Iwt^larpt-'^i  porti»nft  of  ihe  muacli!  cununouly 
known  as  trktpa  In  mao.  The  M.  ia  tigvon  the  i>cnpuhtr  head,  here  mlled  ra^ditriapa 
{%  68Si).  nnd  moot  of  the  rest  of  tin?  name  15  upon  t1ii<  i*nrt  Iktc  calk-d  irMncfpt  (^  8$4): 
the  Hurfnr4>  of  the  lalt^T  pn.'scncs  a  superfieial  farmw. 

Other  Parts. — 0(.  igiandnta  (gmpiiatict). — h  sumonhat  large  lymphatic  gland  embed- 
ded in  thi-  fat  nrhieh  ticcupi»»  the  hiatns  lnij»ejtii 

OK  ifflniuhiln)  pnrotU — The  parmld  fslivarj-  gland  (Fig.  87>. — The  caadal  border  of 
lliiM  usuiiDy  i>:ih.>  gland  is  cxpow^d  iiy  Hltghllv  ri-plinhHlurting  the  nocipitu-prestcmal  cvlge 
of  Bkin. 

OK  ifftiindula)  #!f&j»ajt//an>— The  submaxillary  ealh-ary  gland  (Rg.  87).— Thl8api>eai» 
a  little  veotnul  of  iho  Ot.  ynr^it,  and  la  ODiully  of  a  deeper  color. 

Uiatva  trapfsii  (g  6l3i, — l*hia  la  an  elongated  loxeoge' shaped  Intenral  between  the 
Mphalic  margin  of  ih'*  M.  afninw-lmpetina  and  ilii'  raudal  ni»d  iIktmii  euudal  luargios 
rwpcctiveJy  of  the  MM.  elatotrnpniua  and  Iew0>r  rlnrifiiltt.  In  roality,  the  very  open 
angle  furuivd  by  the  Inter^ecti'in  uf  thpH(>  two  bardcrA  in  near  ihe  middit  of  iho  lenirth  of 
the  hiatus,  but  In  the  pre[«ration  the  margirts  of  ihi;  MM.  (iaBo-traptaiu*  and  aetttmit- 
trapeiiut  have  Xnvn  artiHrially  Hopemted  a  little  farther  domad. 

V.  (Mwrti  juguiariM—TUc  jugular  rein  iFig.  101 1. — Thia  is  exposed  belw«an  the  M. 
ritKthtraprziui  aod  the  maigiu  of  the  akin,  wlier^-  it  oblicjaely  cruwcs  the  M.  wkrrno-maHoi' 
devt. 

§  609.  Exposiire. — It  is  usually  more  convenient  to  eTcpose  the 
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S  010.  Caution. — In  making  nil  incisions  through  the  skin  of 
the  cat,  it  is  necessary,  in  additiuu  to  the  general  directions  in  ^  fi99, 
to  keej)  in  mind  the  pifsence  of  the  Af.  dcrmo'humeralifi  (§  629)  and 
other  muscles  constituting  the  panniculm  carnosus^  a  thin  muscu- 
hir  layer  between  the  pkin  and  the  proper  skeletal  niuisch'S. 

The  dermal  muscle  is  usually  to  be  divided  and  lifted  with  the 
skin.  Witli  Heahy  aninialis  the  risk  of  cutting  at  the  same  time 
the  underlying  skeletal  muscles  is  obnat<^  by  the  inteiTontion  of  a 
layer  of  fat  wliicli  slmuUl  also  be  removed  with  the  skin  (§  6(X)). 
With  lean  animals,  the  two  sets  of  muscles  may  usually  be  distin- 
guished from  the  tliinnetis  and  paleness  of  the  dermal  layer,  and 
fi-ora  the  fact  that  it  is  moved  wlien  the  skin  is  pulled  in  any 
direction. 

Connect  (^  &87)  the  prcesternum  fFig.  30  and  49,  g  228),  with  the 
thirteenth  thmacic  neural  spine  (Fig.  30  and  60,  §  227),  and  with  a 
point  1  cm.  cophalad  of  the  crista  laTubdoidalis  (Fig.  5tJ,  §  226), 

The  occipito-prestemal  incision  should  have  a  slight  caudal  con- 
vexity so  as  to  skirt  the  base  of  the  ear.  The  vertebro-prestemal 
incision  should  cross  the  bmchium  at  about  the  junction  of  its  first 
and  second  fourths ;  this  incision  may  be  commence*!  at  the  middle 
of  its  length,  and  l>e  carried  thence  in  both  directions.  Lift  the  tlap 
at  the  prt'stenial  angle,  and  remove  with  the  skin  the  fat,  connective 
tissue  and  dermal  muscles.    Retlect  it  across  the  dorsimeson. 


M.  SPINO-TIIAPEZIUS. 

g  eil.  Synonymy.— Tlie  nttidnl  i^rt  o1  flic  Iinmnii  trapaiu*.  Q.,  A,  1,  187  ;  G.,  A, 
878:  tttrraofueutlnirr,  9.  I>..  A.  H,  331;  p&rtion  d'>r*nU  da  traptzt,  Ch.,  A.  Plp-  W*. 
"  1."  310  ;  dormi  traprnu;  Cb.  (Fl.).  A.  20JI ;  hinda-  jtoHinn  of  the  tropfzivf,  Miv..  B.  187 

Figures.— Ectal  BBpwt  (fl6):  invrtioo  (07.  44>;  traOMction  (89.  100). 

General  Description.— An  elongated  triangle,  from  the  thoracic 
doT'^imf'son  to  the  mfsoseopvln  and  the  snrface  of  the  MM.  supra- 
spinatim  and  infraspinatns. 

Dissection.— Tlie  ventro-caudal  l>onler  will  appear  as  a  slightly 
raised  line  nearly  parallel  with  the  pre stemo- vertebral  margin  of 
the  skin.  In  i-ecent  specimens  the  color  of  the  muscle  is  usually  a 
brighter  red  than  that  of  the  snbjacent  M.  latiasimvs. 

Lift  the  border  near  its  middle,  and  trace  it  niesnd,  noting  that, 
abont  1  cm.  from  the  meson,  the  muscular  fibers  are  replaced  by  a 
thin  tendon  which  is  not  always  easily  sejiaratod  from  tlie  subjacent 
muscle.     Then  trace  the  border  ventro-cephalad,  noting   that  it 
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ickens  slightly  as  it  crosses  the  \'-ertebral  border  of  the  scapula, 
mi  eucU  upou  the  fascia  covering  the  J/,  htfraspinatus. 
Coutiuue  to  lift  the  ventro-caudal   bordt^r,  and  dissi^t  up  the 
middle  part  of  tlie  musule  as  far  ceplialad  as  possible ;  then  pull  it 
caudad;,  and  at  the  same  time  dui-sad  or  vontiad.    TliJri  wil]  indicate 
the  cephalic  border,  which  is  uuch  shorter  tliaii  the  uiIut.  and 
nds  latero-ventrad  from  a  ix>int  between  the  Ist  and  4th  tho- 
racic neural  spines. 

The  dorsal  half  of  the  cephalic  border  is  muscular,  and  separable 
vithoat  mnch  difficulty  fi-om  the  adjacent  caudal  bonier  of  the  M, 
omto-trapezius.  Opposite,  or  slightly  dorsad  of,  the  vertebral 
rdnr  of  the  scapula,  the  border  of  the  M.  spino4raptz'<us  bec^jmes 
tendinous,  thin  and  indistinct,  so  that  its  true  limits  are  best  ascer- 
tained by  pulling  n]ion  the  muBcnlar  ]>ortion.  It  is  also  overlap[>ed 
lo  some  extent  by  the  M.  acromlo-lrapezuts. 

Tlie  cepluUic  bonier  of  the  muscle  may  easily  be  tracini,  enlad 
of  the  t4>udon  of  the  M.  acromio-trapezius^  to  a  point  S-IO  mui. 
Nphalad  of  the  nii>soscaj>ula,  and  about  the  same  distance  rn.>m  thn 
Betrest  part  of  the  border  of  the  scapida.  Qere  it  terminates  upou 
tte  fiucia  covering  the  M.  supraspimitus. 

The  muscle  should  now  be  transected  (S  6S6),  and  the  en^ 
surface  ch'annl  of  Tat,  esiK-cially  nc^r  the  attachments. 

%  612.  Origin.— From  the  tli>s  and  interspinous  liganumts  of  most 
orall  of  the  thoracic  neural  opines.  The  attachment  of  the  cephalic 
border  may  be  at  any  point  l>etween  the  1st  and  4tl»  spine,  and  that 

^f"f  the  ventro-caudal  border  at  any  point  between  the  11th  and  13th. 
The  origin  of  the  caudal  2-3  cm.  is  by  a  triangular  tt'udon,  the  lat- 
gal  angle  of  which  is  1  cm.  from  the  meson.  The  rest  of  the  muscle 
Kbw  by  fleshy  libers.  Opposite  the  cephalic  3  or  4  spines  theu' 
Are  sometimes  slight  intervals  tilled  with  loose  connective  tissue; 
uppwite  the  others,  the  corresponding  inter^-als,  when  they  exist, 
,  aieoccupied  by  a  linn  fiiscia  which  pmctically  renders  the  attach- 
v»tX  continuous  across  the  spines. 

fiuertion.— i^Vlong  a  cnr\'ed  ?-shapod  line  obliquely  crossing  the 
Oiesoscapiila  (Pig.  44).  The  cephalic  two  thirdi*  of  tlic  inst*rtion  is 
b^  a  thin  tendon  1-2  cm.  long  and  1-1. 5  cm.  wide,  which  is  attached 
ifl  the  fasiria  upon  the  ectal  as|>ect  of  the  nupraspinofu/t,  and  to  the 
oesoscapnlar  tuberosity  which  it  crosses  very  obliquely.  Hen*  it 
joins  the  caudal  and  usually  lle^hy  third  of  the  inserti(m,  wliich 
^itends  ui)on  the  fascia  covering  the  infraspinatus  at  an  angle  cit 
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about  45  dcgrues  with  the  mesoscapula.  On  the  ectal  surface  of  the 
spino-lraprzius,  along  the  liuc  uf  uini>a  of  the  muscuJar  aud  teu- 
diiiuus  parts,  \&  received  the  insertion  of  the  aeromio-trapezius 
(Fig.  07.1. 

M.   ACROMTu-TRAPEZirs. 

g  613.  Synonymy. — The  intt-'rnit-diulu  p*rt  of  thtr  luimau  fm/Kxtiw.  U..  ^TS ;  Q..  t. 
Idi ;  aeromiaeufuUaire,  S.-U.,  A,  It,  '&V$  \  portion  eereteaU  du  trttpfz*.  Ch.,  A,  3l6,  and 
Fiif.  90;  etrrif'tt  trttpmiu.  Ch.  (PL),  A,  803:  iiiiUrior  part  of  thf  trapetdua.  Mlv., 
B,  187. 

FigvreB.— EcUil  aspect  {(Hi) ;  onutl  as|M»c:  and  insertion  (67) ;  inserliau  ores  {44j. 

General  Description.— Thin  ;  sul>trai>Moitlal  ;  from  the  dorsi- 
meson.,  in  the  caudal  part  of  Um  cervical  rtfjion  aud  sometimes  also 
the  cepJialic  paH  of  the  thoracic^  to  the  m^tacromiou^  aud  the  a4ja- 
cerit  surface  of  the  M.  ftpino-trajjezius. 

Dissection— Tho  caudal  border liafl T)een  indicated  in  doseribiug 
the  spi iio-trttpeziaSy  wliicli  is  often  eligliUy  overlai>]>ed  by  it.  It 
nearly  cdincidos  witli  a  line  drawn  between  the  vertebml  ends  of  the 
two  nieHoscainil.'c.  Lift  it  at  tho  vertebml  border  of  the  scapula, 
and  note  that,  8-10  mui.  from  the  nii'S<)n,  it  becomes  a  thin  h  ndon 
wjiich  may  bo  traced  across  the  meson  to  its  plat«trope  without 
severiuf;  any  definite  attachments  tn  the  subjacent  jKirts,  Veiitrad 
it  nmy  Ix?  trace*l  to  a  jtoiut  about  1  cm.  caudad  of  the  iiu-soscajiula, 
and  1.5  to  2  cm.  from  the  nearest  j>art  of  the  vertebral  bortler  of  the 
scapula  where  it  tenniuates  upon  the  ectal  surface  of  the  spiiio- 
trapezius. 

Tlie  cephalic  border  of  the  muscle  may  be  recognized  as  fomiino; 
the  caudal  margin  of  a  narrow  intermuscular  inlerval.  the  hiatus 
irr/peziij  at  the  side  of  the  n*'ck,  about  midway  between  the  convex- 
ity of  the  shoulder  and  the  meson.  This  iutnval  is  filled  with  con- 
uective  tissue  and  fat,  in  which  arc  imbedded  a  Ij/mphatic  gland 
and  au  artery. 

Follow  this  border  to  the  meson,  noting  that,  for  about  1  cm. 
therefn)m,  it  is  either  continuous  with  the  caudal  border  of  the  next 
muscle  (cUirO'trapezius)  or  slightly  overla]tped  by  it.  Thej*  may 
be  sejwirated,  however,  without  cuttiiifi^  IiIhts.  Ventrad  of  the  hia- 
tus this  border  is  usually  overlapi>ed  for  3-5  mm.  by  the  levai&r 
clatrimJfF,  the  border  of  which  must  belifle<l  with  care.  Transect 
the  arroTfiio-tr'f/^tzi us  at  the  vertebral  border  of  the  scapula. 

§  014.  Origin.— In  two  or  three  parts ;  In  the  c^-mdal  live  eighths 
the  thin  t<endon  is  continuous  across  the  meson  with  its  platetrope, 
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and  is  coiiiKTted  with  the  J!ul)j:u!pnt  parts  nnly  hv  umall  nen'es  and 
vessels.     It  thusspaut*  th«.'  inttTval  bolw(_i'n  thovfrtebral  bordere  of 
the  scapolse^  which  projtH't  sligtitly  dnr«ul  of  the  iiiterveuing  verte- 
liral  n-^rion.     In  thti  next  two  or  thrtx*  eighths  the  median  niphe  of 
tht"  tendon  is  joined  by  a  low  median  fascia  wluch  springs  fi-om  the 
siipraspinoui^  ligaments.     Sometimes,  in  the  cephalic  eighth,  the 
muscular  fibers  reach  the  meson.    Tlie  line  of  origin  extends  from 
Ih*  caiulal  end  of  the  axial  spine  tii  pome  point  between  tlie  1st  and 
4th  thoracic  spines,  thus  Ming  the  interval  between  the  spiiw- 
trapezius  and  cUiro-trapeztus. 
K      Isuertiou. — In  three  (larts  :  (A|  llie  cephalic  fifth  is  attached  to 
Bttowtal  snrlace  of  tlie  metacromion  (Fig.  44),  aud  is  usually  over- 
BlBpi)od  by  the  dorsal  border  of  the  leeator  clamculw ;  (B|  the  cau- 
dal fourth  or  liftli  is  attached  to  the  ectal  surface  of  the  splno- 
trapezius,  along  a  dorso-caudal  line  forming  an  angle  of  30-45 
degrees  witli  the  mesosoapula ;  (C)  the  intervening  [jortion  of  the 

y?le  is  Inserted  upon  the  glenoid  border  of  the  mesoscapnla. 
Remark. — The  most  notable  featuiv  of  this  muscle  is  the  wide 
un  of  origin,  which  with  its  phitetroiie  forms  a  hearl-y imped 
with  its  ajx'x  directe<i  ceplialnd.     The  office  of  the  muscle 
arous  to  Im'  mainly  that  of  a  ligament,  to  prevent  the  separation  of 
llie  virtebi-al  borders  of  the  scapula?. 


} 


M.   CLAVO-THAPEZU'B. 

$  tlo  Sjraonyniy. — ^Tb«  ttphaiie  ar  clavituiar  jiortioD  of  tlic  hanuD  traptttui,  Q.,  A, 
*".  *i.  A.  I.  IST  ;  daeo-atcitUmre,  S.-D,,  A,  II.  3il2  ;  jMirt  of  the  "  portion  anUiicurt  dw 
•MrtJoAitJi^r.//."  Ch.,  A,  300  ;  part  of  the  anUrivr  or  superior  portion  of  the  vutttoido- 
^■KrrfM.  Ch.  (Fl.),  A,  HIT:  r^pfntiic  pnrt  of  llic  ■■  ivphnio-hmnrral^"  Miv..  B,  14J.  anil 
^«id.0, 101,  t-'Uf.  iS,  "r."  It  in  tliuughb  by  aome  that  thia  musclu  dues  uot  f«tircacol 
nj  fui  of  the  liunjaii  tntjtrtiHu. 

Figures. — Beta]  aspect  (<16> ;  cutal  aspect  of  rcflL*ctcd  ends  (67) :  dariculsr  cod  (73). 

General  Description.— A  wide  tfeniate  muscle,  from  the  occiput 
the  cefihalic  part  of  the  domivieson  to  the  clamcle  and  the 

fztodiflloid  raphe. 

DiasecUon. — The  larger  part  of  the  «?phalic  border  of  the  hiatus 
;Bnitiofled  onder  the  dissection  of  the  acromio-trapezins  is  formed 
V  th**  '•audal  border  of  the  daro-trnpezivs.  Trace  this  border 
<l(Vsad,  bearing  in  mind  its  ch>se  union  with  the  cephalic  bor«h*r  of 
the  ficromio-trapeztus.  Then  trace  it  ventrad,  using  great  ciro  iu 
'iftiug  it  from  the  subjacent  lerator  claciculiEy  and  noting  that,  ven- 
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trad  of  the  point  of  crossing,  the  interval  l>eiween  the  two  mnscles  is 
lUluti  with  a  fascia  so  deusi?  as  to  practicaUy  unite  them. 

Lilt  the  skin  Irora  12  cm.  along  the  oceijjito-presternal  line. 
Dissect  up  the  caudal  iHirder  of  the  cluvo-lrapezius  for  2-3  cm.  at 
tlie  Jiuiction  of  its  dorsal  and  miildh*  tiiiids",  and  pull  it  raudad. 
Thi:4  may  serve  to  indicate  the  position  of  llie  ventro-cephalic  bor- 
der near  the  cut  edge  of  the  skin.  Moreover,  betwei'n  the  Ixjrder 
of  the  clfiPo4rap€zius  and  the  caudal  Ixirdor  of  the  adjacent  stfrno- 
mastoideits^  just  caudad  of  tlie  ear,  will  be  seen  emerging  one  or 
two  7ierees. 

Follow  the  border  of  the  clar9-trapeeiits  to  the  crista  laniMoi- 
dalis,  noting  that,  for  15-20  turn,  therefi-om.  It  is  closely  unilod  with 
(he  caudal  border  of  the  adjacent  titenw-mastoideus.  The  two 
mnscles  may  usually  be  separated  ^-ithout  cutting  fibers,  but  some- 
times a  slender  fasciculus  jMi^^st's  from  one  to  the  other  obliquely  at 
about  the  middle  of  theii*  length. 

Part  of  the  occipital  end  of  the  muscle  is  covered  by  a  small  tri- 
angular rnusch'  belonging  to  the  ear.  This,  the  M.  cervico-aurtcu- 
larts  (subcervico-pavilien  of  Straus  Durckheim.  A,  I,  194',  is  shown 
in  Fig.  66,  but  not  named  ;  it  niu.st  be  reraovetl  with  great  care  to  a 
point  jnst  cephalad  of  the  crista  lambdoidalis.  Trace  the  ventro- 
cephalic  border  of  tlie  claro-trapezius  io  the  clavicle^  which  may  be 
ft'lt  in  the  muscles  between  the  piiestemnm  and  the  convexity  of 
the  slioulder. 

Transect  the  muscle  at  ilstiiiddJe;  in  reflecting  the  ventral  end 
of  the  mnschs  use  gn-at  care  in  w^jwuiiting  it  from  the  subjacent 
clavo-iimsioldeus^  which  is  also  attached  (o  the  clavicle.  ^After 
reflecting  tlio  dorsiil  part,  divide  it  lengthwise  along  a  line  corre- 
sponding with  the  angle  formed  by  the  meson  with  the  crista  lambdoi- 
dnlis ;  the  wider  of  tlie  strips  so  formed  may  then  be  refle<'ted  across 
the  meson,  and  the  narrower  upon  the  head,  as  shown  in  Fig.  (57. 

§  GIO.  Origin.— In  two  parts:  lA)  by  a  thin  tendtm  5-10  mm. 
long,  from  the  mesal  1()-15  nitri.  of  tlin  crista  lambdoidalis;  (Bi  by 
fleshy  fibers  from  the  su]>mspinou.s  ligaiitcnt  for  -1-^  cm.  fi-oni  (lie 
crest  to  the  caudal  end  of  the  <axial  neural  spine  (Fig.  30.  §g  308,  471 ). 

Insertion.— The  details  of  the  insertion  ditt'er  considerably  in 
individuals,  and  jwrhaps  in  the  Kime  individual  according  to  ag«» 
and  the  developmont  of  the  clavicle.  Sometimes  the  sternal  end  of 
the  clavicle  projects  about  1  ram.  mnsad  of  the  M.  dario-lrapesiv^. 


whilp  in  other  ra.sf  s  tlm  muscle  extends  mesad  of  the  bone  so  ae  to 
join  the  boixier  oftlie  cvlopecioTaUs. 

Pull  the  muscle  dorso-iiephalad,  and  note  its  apjiarent  continua- 
tion across  the  clavicle  with  the  dato-di'ltoideuis.  The  muscles, 
however,  are  joined  by  a  raplie,  the  trapcziO'deUukly  which  is  luoi^e 
Apparent  apon  the  ental  aspect.  Most  of  the  ctavo-trapeziu^  is 
hiS'Tte*!  upon  this  raphe  ;  but  the  ental  libers  of  the  eephalo-ventnil 
tliird  or  fourth  are  attached  <lii*ectly  to  the  v^'utml  boixler  of  the 
st'^mul  and  straigliter  half  of  the  clavicle.  Variations  in  the  mode 
of  insertion  should  be  noted,  drawn  and  rL-portcd. 


I 
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M.  OCCIIMTO-SCAPULARIS. 

{  ttlT.  Sjaotifmj. — Then-  WH-nis  t<>  ifc  »onie  duiilit  as  to  ita  liumBn  lioinologac  ;  rkom- 
npiti-i.  Miv.B,  145.  Bud  \Vw«t.  1>.  iKi.  Fig  23.  "  */"  ;  ore/jtito-te^tpuiture,  e-D..A. 
;  (Alt  ot  rAonb-^itle.  H'ti.,  A,  203  ;  [>orl  ot  rhotnbaidtu*.  Ch.  (ll),  A.  168. 

PiCnrts.— Hli^blly  nt  'the  duntal  und  ot  the  AmIh*  troprtii  <08] :  eetal  aspect  (07); 
Hml  bonlor  tlH) :  LusertioD  urea  (iS!. 

Exposure. — by  the  removal  <.>r  the  MM.  acromio-  and  clato- 
trapezius. 

General  Description.— Nan-ow,  ta;i;iate,  near— and  nearly  \)av- 
allt'l  with — the  doi^inieson,  from  the  crista  lambdoidalis  to  the 
coTavottrUbrol  on(fi<'  qf  the  scapula. 

Dissection. — Alwnt  midway  between  the  occiput  and  the  scajiula 
tliir  lateml  border  of  the  muscle  apj>ears  as  a  sliglitly  raised  line 
10-15  mm.  from  tiie  meson.  Tnice  it  nearly*  to  the  occiput.  Laleri- 
Uttct  the  middle  of  ilie  cephalic  half  of  the  muscle  so  as  to  indicate 
itBuu>s:tl  iHifder  ;  then  tmnsect. 

i  018.  Origin.— By  lleshy  libera  from  the  crista  lambdoidalis, 
ffltailof  the  origin  of  the  vfaro'trapezius.  beginning  5-10  mm.  from 
tie  meson,  and  extending  12-15  mm.  laterad  to  a  point  nearly  in 
litH'Hith  the  leni])Oro-parietal  suture  (^  4£)3),  where  it  is  overla|H)ed 
by  the  dorsal  border  of  the  sterno-mastoidenH.  Candad,  the  mus- 
cle gradnally  appi-oaches  the  lateral  T>order  of  the  rhmnboid^us. 
At  the  junction  of  the  third  witli  the  last  fourth,  the  muscle  narrows 
and  Ibirkens,  so  as  t<i  Vwcume  prismatic  rather  than  tfl?niate. 

Insertion. — The  narrowing  muscle    is  wedged    pretty  closely 
een  the  rhnmhoideus  at  its  mesal  side  and  the  legator  an^uli 
la  at  its  lateral  side,  and  is  in^'ited  eitlier  betwoi-n  these  mus- 
deB  upon  the  coraco- vertebra  I  angle  of  the  scapula  (Fig.  45),  0-16 
oephalad  of  the  inesoscapula,  or  ujKin  the  eatal  surface  of  the 
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^•cond  iiiufidc  olose  to  its  own  insertioa ;  in  some  cases,  these  two 
ibnild  uraLUichmeiit  coexist. 

§  610.  Explanation  of  Pig.  67.— Tlio  second  layer  of  skolet^^ 
muscles  of  tin-  k-ft  t;houkier  aud  iiec-k. 

Preparation. — After  tlie  reflection  of  the  skin  and  dornml  mus- 
cles as  in  Ktg.  06,  the  follo^ring  muscles  were  tranwHrted  and  re- 
flected :   spino-trapezlusy  itcroi/iio-lrapesiiujiy  claco-trapciius  ai^^ 


^^.JTrjfUnjr ,  o- 
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Pia.  67.— Tax  Sbcono  LAVKa  of  Skkletat.  Mosclbs  op  tqb  Neck  xsd  Suuuldi 


lawUor  claniculw.  The  skin  was  also  removed  from  the  left  side  of 
the  h**a<lj  togpthfir  witli  Hit-  extomal  oar.  the  jmrotid  and  pnhnmxil- 
lary  salivary  glands,  and  pirtaof  the  MM.  temporalis  and  ■mntisttfrr. 

Bones.— .'l<ToniJ0'i  <g  SOS). — Thla  prooaM  of  the  nunoecftpali  Ii  «ee&  to  kflbrd  oriclo  to 
the  acTfftaio^itoUteua. 

Ctiirirtih  {^^  a-^,  006).— By  tlic  rfflectlrm  of  (lie  riaro-t rnpetiut  tiai  thi?  ilrflcrtlott  of 
the  fl'iro-m'utoideua,  tha  clavicle  l»  bmtiglil  Witu  v'lviir.  Itti  Dime  le  cuuoeclcfl  nilli  its 
stcToal  eud. 


i/m— The  latnlxlaiil  n<\ge  of  Oie  «kull  {Tig.  iJ^J).— TUe  crcflt  Eudf  does 
■^>pear.  but  Its  |>u«ition  coinciiles  wilh  tlm  liuee  of  attacbment  of  tbo  oce^ito- 
IB^ainHi  and  atemo-m'utoidfiu  anii  purt  of  tb«  effico-trapesiut. 

Mtw*eiiputa  aod  mtUtcromion  (Fi^.  4-1  and  g  608). 

TVodUtor— Tbe  larfp-T  or  cL-pba]ic  tub4>ra»iif  of  the  hnmvruit  iV\g  30  and  74.  ^  420). 

Znmta—'rhc  Eyuumntic  arrli  (Kig.  ^iO.  OK,  ^§  SOT,  S'^).— Tbu  oullincw  ut  this  promt- 
■fDt  hmjr  srch  are  shown  joBl  tluraatl  of  thu  iiarnt:. 

Matcles. — Tbe  aerttmiodtUoitleua  (§  070),  drrntohnm^raUt  (%  U2U),  tjtino-d^oidetit 
.  1$  674),  CrrM  (^  080),  and  trumps  (§^  (tS3,  ()94),  are  eufllck'Dtly  di^acribed  In  tbe  Axplaoatiim 
kif  Fig.  66  (^  008),  uid  the  tupragptnatus,  infratpinntu*  fend  (fiY«  (the  word  mt^ir  is  ftDpcr- 
IfllooB)  la  the  exjtbuiBlioD  of  Fig.  74  ^S^  itTS).  Tlie  maMeUr,  iempondtt,  npitniu*  and 
l£i{rttifrilr««  are  not  p«nicularly  dcwribeil  in  this  work. 

AeromU>4raprtiv»  (tiff.  *36,  f  913). — Tliia  wnti  truuwx'UHl  W)  os  u>  leave  (bv  semicorduM 
tlrwbn  wbolly  in  the  vertebral  (wrl.  wbicb  ]»  ruflectwd  donad.  Tlu:  Mspolar  part  ia 
ItDgbUy  lifted  »o  an  lo  alutw  tbo  muQiiL-r  uf  tt«  counection  wilh  tlic  ertal  ftuifucu  of  tbe 


(Hawi^trapetittM  (Fig.  60,  @  619). — I'bu  clavicular  civX  \yx.%  beco  reflected.  TLc  otbcr  and 
ttoch  wi<Jt*r  f  uil  wufl  li'DgttuiUiiBlIj  diviilpt)  fn>m  tUc  auglv  bvtwi^u  the  cephalic  and  racsal 
pins  of  ihc  iiriinti,  and  thw  two  iiortioiim  llna  furniwd  were  n-flecitxl  n.-spertivcly  ceijbalad 
uwl  diiTHail.     The  luint*  in  wr!tu-ri  upon  tlir  latter  only. 

hgUtMm'U (Fig.  66.  %  liMl." By  tbe  romoTal  of  lbt»  verU'liral  fliiil  (if  tht^ npinotnififiiit*. 
ik»  donoooephalle  angle  of  this  qiuscIp  is  exposed.  Id  tbe  interval  betMr>>(>n  itn  ceplisUe 
haidit  aod  tlM>  caadut  border  uf  tbe  ThumtfAdeun,  are  ftocn  ftotiie  of  the  proper  Tertebml 
mrW.  By  inadvcrtouce,  the  fibers  in  the  dorKH:epltallc  comer  are  not  ruproMotcd  as 
fViDd  with  ib«  border. 

S^mtar  aaguii  tcipula  (Fig.  73,  ^  080). — A  part  of  the  ectol  aspect  is  eeen  between  tbe 

<p!<aiiuand  tbe  $upru»piuatut.     Tbe  tmtal  afi|H.-ct  of  the  wbdlo  muscle  apixwrn  in  Fig.  7S. 

I^trator  cOm^ittm  {%  ^X^y — Thi8  has  been  tninsi.'Ctiid  nuar  it«  iiiserliou  upou  tbu  nu-ta> 

mailon,  and  tlie  metaeroralal  end  \»  fsotuewUat  iiidiatiitctly  seen  rcflectin)  u|xin  rXmtpino- 

ipito tcnpularU  (§  61TI.— The  cephalic  attacbtncot  la  ae^D  to  bare  been  oovered  bj 
uitfiftho  datotrapttiuM.  and  iia  Kapular  end  Is  wodgcd  Id  betwMU  the  rhomboid4U$  and 
tlu  titattir  angvii  »tap'ila. 

S^amMdeu*  tg  030). — The  cephalic  border  Is  not  Batisfaottirilr  reprew^nted  in  this 
^BK.    The  Kainilar  end  of  tbe  muBoIc  is  better  ebown  in  Fig.  74. 

Sfixo  traprtiu4  (.Fig.  OO,  ^  (tlE). — Tbe  vertebrul  end  has  been  reniovi-d  altogetlier. 
^wapular  end  Ih  lifted  a  little  fio  oa  tn  tthow  il«  n>1atiane  wilh  the  arroi>tu/tr<ip«tiUMttui 
■Ml ilie  ecu)  oBiwM*  of  tlip avprtupin^iu,  infm»pinatu»  and  »p'nud^"uUin. 

Htnut-mattaid^utiFif:.  73,  g  633). — Tim  remnrat  of  the  riaro-traprnut,  t\\f  sallrary  glands 
»4  tW  estemal  «ar  baa  ei)ioaed  itn  cranial  attarhment  and  itit  iuterMrctlon  with  t1ioWan>- 
^^toUiatt.     Its  sternal  end  and  Its  otmnection  with  Ita  platutTope  ar«  shown  In  Fig.  73. 

Olbcr  Parts. — Mi.  au.  fj. — Mtnltu  auditcriug  eitirnua, — Its  lumen  is  expoaod  hj  the 
mkml  of  the  concha  or  exteraaj  ear  with  the  skin. 


M.    RHOMBOIDErS. 

I  680.  Synonymy. — The  huDian  rhonibnid^ua  nuijitr,  wilh  probably  tbe  r.  minor  also, 
a^A.375;  Q..  A,  191  ;  rAf>».&«rf..  S.  D.  A.  11.334;  rA<>m^.W/,  Cb.,A,203 :  rMomboideuM, 
f^-iTl,).  A,  188,  rhomhoidetii  mnjttr.  Miv.,  B,  H*!. 

PifBfea.— Ketal  aspect  i(I7):  scapalor  end,  octal  aspect  (74);  acaptdar  cod,  catat 
■pect  (73)  t  tasertioo  area  (44.  45). 
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GenersJ  Description. — Trapezoidal  in  outline;  from  the  caudal 
part  uf  the  verrir.al  durfttmesun  and  the  cephalic  part  of  the  ^Ao- 
ra<!ic,  to  the  terUbral  bord^  of  the  scapula. 

Exposure. — By  the  removal  of  the  MM.  epino-  and  acromio- 
Crapes  ittfi. 

Posture. — Veiitricuml>ent,  with  one  or  two  blocks  lengthwise 
under  the  thomx  so  as  to  permit  the  ventriduction  of  the  Hhoulder. 
Usually  the  body  must  Iw  steadied  by  (x>i*da  or  chain-hooks.  I^t- 
eriduct  the  vertobral  border  of  the  scapula  so  as  to  render  the  M, 
rhomboideiis  tense. 

Dissection. — The  ventro-eephalic  boitier  of  the  muscle  has  been 
exposid  by  the  retiection  of  the  occipito-scapuUiris.  The  caudal 
border  may  be  st^n  along  a  line  runniJig  nearly  laterad  from  tlie 
4th  or  oth  tlioracie  spine,  opirosite  the  pi  en  o- vertebral  an^le  <^i  tlie 
scapula.  Note  tliat  the  textnre  of  tin-  niusole  is  l<X)ser  than  that  of 
the  (rapesif'i  and  that  the  c-audal  border  is  tUinner  tlian  (he  vintro- 
eeplialic,  excepting  the  dorso-erphalio  third  of  the  latti^r.  This 
muscle  may  be  safely  transected  by  cutting  ecto-entad ;  in  refli'ctiug 
it,  note  that  the  thickest  j»art  is  opix>«te  the  1st  and  2d  thoracic 
spines. 

g  621.  Origin.— In  two  parts:  (A)  from  the  caudal  two  or  three 
fifths  of  the  cen'ical  supnispiuous  ligament;  in  the  latter  ease  it 
inchid»>s  the  caudal  two  thirds  of  the  a.\ial  spine,  and  thus  extends 
about  I  cm.  cephaljid  of  tlie  arroinio-trfipezhts  ;  (Bi  fi-om  the  sides 
of  the  tips  of  the  tirst  four  thoracic  spines  and  from  the  interspinous 
ligaments  caudad  of  each  of  them,  excepting;,  sometimes,  the  4th. 

Insertion. — At  least  two  forms  of  insertion  aiv  found.  The  sim- 
pler i.s  as  follows  (Fig.  44,  45t :  the  cephalic  three  fourtlis  is  attacheil 
by  short  tendinous  Jil>ers  along  thn  v**rtebral  bonier  of  the  scapula, 
jMissing  gradually  from  its  ental  to  its  ectal  maigin.  The  cephalic 
half  or  third  of  this  (Mirtion  is  closely  united  with  the  insertion  of 
the  levator  a-iiffuU  scfipulte.  Tlie  caudal  fourth  is  attachixl  by 
fleshy  fibers  upon  the  gleuo-vei-tebml  angle  in  apposition  with  the 
origin  of  the  terex. 

The  other  mode  of  insertion  present*  four  divisions:  (A)  the 
cephalic  8  mm.  is  attached  by  fleshy  fibers  to  the  ental  a8[)ect  of  the 
/ct.  a/iff.  .^'''7p.  close  to  its  insertion  uix>n  the  ental  margin  of  the 
vertebnil  border  of  the  scapula,  and  caudo-^'entnul  of  tlie  in.^i'rtiou 
of  the  occipito-itcapidaris ;  (B)  the  next  6-8  mm.,  constituting  the 
thickest  port  of  tlie  muscle,  is  attiK'hed  by  ficshy  fibers  to  the  ental 
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ririn  of  the  vertebral  border,  opposite  the  triatigiilar  npnoff  at  the 
vertebral  end  of  tlie  mesoacapulii ;  lO)  the  next  2-2.3  cm.  is  at- 
tactied  by  a  thiu  tendon,  2-3  mm.  long,  upon  the  octal  mai-grin  of  the 
vertebral  border  from  opi»i>site  the  middle  of  the  siNice  just  men- 
tioned, and  thus  slightly  overlapping  imH  B,  to  within  8-10  mm.  of 
the  gleno-Fertebni!  augl*!  of  the  scapula;  (D)  the  caudal  5-0  mm. 
is  sep.irated  from  the  reat  by  an  intiTval  1-fi  mm.  wide,  and  is  in- 
serted by  tleshy  or  very  short  tendinous  libei-s  upon  the  ectal  asju'ct 
of  the  glen  o- vertebra  I  angle  in  apposition  with  the  origin  of  the 
teres.  The  scapular  end  of  tlie  muscle  may  lie  sejxiratod  more  or 
less  readily  into  four  division.s  corn •? ponding  witli  the  parts  of  the 
insertion  juat  described,  and  the  ciiudal  division  is  sometimes  quite 
distinct,  with  a  decided  extension  toward  the  teres. 
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M.    STEHNO-MASTOIDEUa 

Remmrk. — Thif  is  etrictlf  a  niiucin  of  the  neck,  but  i»  here  dcecribed  on  aceoont  of  it« 
do*  ruUtlonn  wUli  the  tDnwIos  i^f  the  fl1tuu1<Iur  iitkI  with  blrHHi-vetm'Id. 

%  Vi'2.  Synonymy. — The  gterniJ  part  of  tin?  hiitnan  nt^rna-tJciiUi'mat^ni,  O.,  A,  857; 
(J.  A.  I,  294  :  Htrnn  m/iAU'itlitH,  S.  ■!>.,  A,  II,  348  ;  tUriiu-miixUlttin,  Ch.,  A,  210  ;  Oemo- 
^MilfarU,  Cb.  (PI.),  A.  19ti  :  rterao-nnut'jid.  Miv,.  B,  134. 

Fifwcs. — Latcml  H»|ect  of  cephalic  half  (06):  lalunJ  aftjioctlOT):  united  iternal  por- 
Ueof  (73) ;  slemal  ixirtioo  (73). 

§028.  General  Description. — Tieniate,  along  the  rentro-ccphalie 
boMerof  the  c///co-//'«yA'^/M.v.  ft-om  the  prnsteruum  to  the  masfotd 
proptss  of  the  temporal  bone  and  the  teniral  part  of  the  crista 
kinb(/o{d<ifis. 

Posture— latericnrabent ;  a  block  tmnsversely  under  the  neck ; 
the  lit'ud  hanging. 

tbcpoEure. — Connect  the  angle  of  the  mouth  with  the  occipito- 
pTPrtHrnal  line  (^610)  by  an  incision  corresponding  with  the  diiwtion 
of  the  margin  of  (lie  upper  lip.  Note  tliat  the  skin  of  the  cheek, 
"ipecially  in  old  males,  is  ver\'  thick.  Dissecit  u\)  both  edgi^s  of  the 
skin  for  nboat  1  cm. 

The  Zif(jomn  (Fig.  30,  5fl,  67)  may  be  felt  as  a  firm  l>ony  an-h 
Mwet-n  the  M.  temporalis  (Fig.  07)  doi*sad,  and  the  M.  masseter 
»^tmd. 

.lust  caiidad  of  the  zygoma  may  "be  felt  the  cartilaginous  menfits 
ouditoriuji  (Fig.  67,  Mt  au.  ex.),  partly  embmced  by  the  small, 
I«le  and  rather  loose-textnred  parotid  gland  (Fig.  87, 107).  Divide 
the  m(?atufl  close  to  the  head,  and  reflect  the  flap,  together  with  the 
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ear  and  parotid,  for  2-3  cm.,  taking  care  not  to  cnt  caudad  of  the 
crista. 

TUen  rc'Uect  the  ventral  flap  for  abont  the  same  distance.  In  tlie 
depresidon  just  caudad  of  the  mandibidar  an«;]e  note  the  firmer  tex- 
tuivd  and  durker  colored  submaxiUartf  ffland  (Fig.  66,  87).  Its 
don?al  Un-der  is  often  quite  linnl^v  atlaclied  to  the  ventral  border 
and  ectiil  surface  of  the  sterno-ma^toideus.  Ri'move  the  gland, 
together  with  the  dense  conn*^tive  tissue  in  the  groove  between  the 
head  and  the  neck  ventrad  of  the  origin  of  the  occipUo^scapuIaris. 

Along  the  ventral  boi-der  of  the  space  (wcujiied  by  the  snbniax- 
iUary  ^laud  is  the  Vena  juffularfs  IFig.  101),  which  lies  n]>on  tlie 
ectal  as|)ect  of  the  sU-r  no-mo  slot  fUu.t.,  crosj^iiig  very  obliquely  from 
its  ventral  to  its  dtn-sal  boi-der.  Divide  the  vein  at  the  middle  of  ita 
length,  reflect  tlie  ends  and  free  the  surface  of  the  muscle  from  fat 
and  coiineetive  tisgne. 

Dissection.— The  dorsal  border  of  the  muscle  is  ap]>arcnt  at 
about  il8  middle,  where  it  was  crossed  by  tiie  \.  jtignlaris.  and 
where  it  in  turn  crosses  the  ventnil  border  of  the  subjacent  clato- 
m<rjt(oideuif.  Lift  tliis  border,  taking  care  not  to  include  the  fibers 
of  tlie  davo-mastoidcus.  A  little  ce]»halad  of  the  middle  of  the 
length  of  the  muscle  dissect  from  tlie  dorsal  to  the  ventral  l>order. 

In  retlecting  the  cephalic  pHi1,  note  that  the  ventnil  border  is 
thickened  as  if  fold<^  upon  itself,  nnd  that,  at  tlic  occiput,  the  dor- 
sal borrler  may  overlaj)  tiie  oecipitoufrpvlaris  ior  half  tlie  width 
of  the  latter.  In  retliTting  tlie  caudal  part,  note  that.  nl>ont  the 
middle  of  the  length  of  tlie  whole  muscle,  it  joins  its  platetrojje*  the 
fillers  appeanng  to  intent igitiite  to  some  extent  (Kig.  72).  AIkhiI 
2  cm.  cepliaind  of  the  priestennim  the  muscle  is  over]apix.'d  by  tU 
ectal  lamina  of  the  ectopcf^toralU. 

%  624.  Origin.— On  account  of  the  overlapping  jnst  mentioned, 
the  farther  rlissection  of  the  sternal  end  of  the  muscle  is  better 
deferred  until  after  the  exnniinalion  of  the  eclopector alt's. 

Insertion.— The  cephalic  attachment  of  the  muscle  is  by  a  tendon 
2-7  mm.  long  which  is  inserted  upon  the  crista  lamlMioidalis  lat«?rad 
of,  and  nsualh*  overlapping  to  some  exii'nt,  the  origin  of  tlie  occip- 
iio-scapularU.  Tlie  line  of  insertion  ext<?nd8  not  only  along  tlie 
crista,  bnt  also  upon  the  i*ather  slmrjt  ridg<'  of  the  maxfoid  process^ 
which  ceases  suddenly  at  a  slight  elevation  just  dorso  ciiudad  of  the 
stylo-viftstnid  fornmrn,  3-4  nun.  from  tlie  meatus.  The  tendon  is 
here  a  little  thicker  than  at  other  points,  and  between  it  and  the 


;ndon  of  the  subjacent  »pleaiu9  (Fig.  67)  there  is  sometimes  a  well- 
*tiued  deprcssiou. 

H.   CLAVO-MASTOIUEUH. 

g  888l    Synooymy.— The  eintimlitr  ptirt  nf  tli«  lionian  tterno-ct€ida-m'j$tciJ,  O..  A, 
.10*:  Q..  A.  I,  2W  ;  "  deido-'iuut^ndien."  fl.-D..  A.  II,  H38  ;  y*ri  of  tlie  '■  maHuido-knmvral" 
A,  SOU.  Tig.  Mh  |«rtuftIiK  mfU.'Mf/tt-AuiJKtniiM,  Ht.  (Kl.),  A,  1(H);   part  of  clie  m;)A(I^ 
iM^To;,  Mir..  B,  H7  ;  H^iAi-tniutoid.  Wood,  »,  101,  V\g.  23.  "  t." 
FicurcB.  -  LuenJ  aspect  (07) ;  veatrol  bonl'Sr  of  rlavtculur  yxirt  (72). 

General  Description.— Nari-ow,  teeniate,  from  tlie  clavicle  to  the 
taJttoiil  jrrort's.i. 

FoBtnre.  —  Liitericumbent,  the  block  tmusversely  under  the  neck, 
Uid  the  head  hanging. 

Exposure. — Ry  t!ie  reflection  of  the  clavo-irapezius  and  the 
i^crn  '>  7u  as  to  ide  us . 

Dissection. — The  dorsal  border  is  npparont  nt  abont  its  middle. 
iHaise  it  and  draw  the  muscle  dorsad  so  as  to  indicate  its  ventntl 
border.  In  rellecting  the  cephalic  imrt,  note  that,  abont  18  ram. 
frtro  the  head,  the  muscle  is  perforated  by  a  nerve,  near  which, 
entad  of  the  muscle,  liev^  the  separate  lateral  half  of  tiie  tfttjToid 
bull/.  In  reHiK'ting  ttie  caudal  part,  note  the  constant  increase  in 
ttidlli  to  fche  claviclp.  tiiat  the  V'.  jutjularh  lies  mesad  of  it,  and 
usually  a  lifmpJtatic  giund  entad  of  it-,  while  its  dorsal  border  is 
jhed  by  a  firm  fascia  to  the  ventral  border  of  the  leraior  cla- 

§  626.  Origin. — In  two  nearly  equal  piirts :  (A)  the  ventral  part 
arises,  with  the  corresponding  part  of  the  insertion  of  the  elaio-tra' 
pezius,  from  the  veutro-cephalic  border  of  the  sternal  half  or  thn-e 
fiWw  of  the  clavicle ;  (Bi  tlie  O'lnainder  arist^s  from  the  ental  &3in*ct 
oflJip  tnipr^io-drltoid  rap/it;  but  is  conin'cted  with  the  scapular 
part  of  the  clavicle  by  a  strong  fascia  which  miglit  l"»e  rt^ganied 
»a  a  common  tendon  of  attachment  for  the  corresponding  jmi'ts  of 
t^  dnmtrapezius,  chtfo-mriJitokleiis  and  cUtto-dtUoideus. 

Insertion. — Ry  fleshy  libers  upon  the  ventral  and  caudal  bor- 
dmoflhe  mastoid  process^  and  upon  itsmesal  side. 

Remark.— Resi>ecting  the  choice  of  origin  and  insertion  for  this 
muscle,  see  §  579. 

M.   LETATOR  CLAVICCLiE. 

1 887.  Synonymy.—"  ?Van*wr-»(Mfti;^wtoi«."  S.-D..  A.  n,  831;  "UntSor  ttaneutt^" 
''^'H.  O.  V*>,  Fi^.  '33.  "e"* :  triirhdo-aertnninU*.  nnxleT-,  A,  418;  UrtUor  ttapulorU,  Miv., 
B,  \\H ;  not  found  riDmially  in-oian. 

Figures. — Sai|ialnr  p«it  lAO,  67)  ;  iosertion  arm  {46). 
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Posture. — Lat*»ricnmbeiit,  with  a  block  transversely  under  the^ 
ueck.    The  iwstuie  must  bt'  changed  often  and  greatly  in  the  course 
of  the  exposuii'  and  dissection. 

Exposure.— By  the  reOettion  of  the  vlavo-l/opezius,  stemo- 
mastoideu-s  and  clai^o-deUoideu^,  Note  that,  after  tlie  retieclioii  of 
the  above  named  muscles  and  the  occipiUt-scapulariSy  the  broad 
transverse  process  of  the  atlas  is  covered,  dorsally,  by  a  thick  mass 
of  muscle,  the  most  eetal  nf  which,  the  »plenius  {Fig.  67),  prest?nts 
a  smooth  and  convex  surface.  Kemove  this  mass  hy  dee]>  incisions 
with  the  artlirotome  as  foUows :  Laterad  from  the  cephalic  end  of 
the  origin  f»f  the  rhomboideus  /  then  cephalad  to  the  ocdpul ;  theu 
laterad  close  to  the  occiput,  but  without  severing  any  of  the  tnuscQ* 
lar  attachments  along  the  crest ;  filially,  beginning  with  the  mesoi 
dissect  up  the  mass  from  the  vertebrse. 

General  Description. — Narrow,  tfleniate.  from  tho&a*/oe«^ 
hone  iFig.  57)  and   atlontnJ  Iransrtrst  procv&s  or  diapophysi 
(Pig.  ."iS)  to  the  metacromion  iPig.  44). 

Dissection. — The  dorsal  border  of  the  wapular  end  has  been  indi- 
cated (§  014)  in  connection  with  the  insertion  of  tlie  wphalic  bnnler 
of  the  acroviio-trapeziiu.  Ti-ac^  it  ceplialad,  and  dniw  the  midt 
of  the  muscle  dorsad  so  as  to  indicate  its  ventral  border. 

In  reflwrting  the  caudal  part,  note  a  lijmphatio  gland  close  to 
coracoid  border  of  the  supraspinafun.  In  reflecting  the  cephal 
part,  note  that,  a  little  caudad  of  t!ie  atlantal  tmnsverse  pi-oc(*ss,  its 
plane  gradually  changes  from  dorso-veutral  to  dextro-sinistral,  and 
that  there  are  signs  of  sulxlivision. 

Remove  the  muscles  ventrad  and  cephalad  of  the  atlantal  trai 
verse  proce.ss,  but  without  cutting  the  attachment  of  this  muscle  to 
its  ventral  surface.  Keel  for  the  prominent  nuditonj  bulla  just 
mesad  of  the  M.  mnasefrr  and  the  meatuJ!^  and  carefully  dissect 
oft'  the  M.  di(iastricus,  wliich  covers  itw  Avoid  the  external  carotid 
artery  which  skirts  the  Tneso-cephnlic  Iwnler  of  the  bulla,  and  the 
hifoid  arch  (Fig.  30)  which  lies  imbedded  in  the  muscles  betw( 
it  and  the  artery. 

Then  use  the  tracer  to  clear  away  the  connective  tissue,  and 
arthrolome  to  scnqx*  the  ventral  snrfane  of  the  transverse  proceM" 
of  the  atlas.  escei)ting  where  it  is  occupied  by  the  origin  of  the  h 
ator  cJaticiila.    Between  the  border  of  the  process  and  the  lary  _ 
and  trachea  note  and  remove  the  lateral  lobe  of  tli«  thyroid  body. 
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ote,  but  do  not  i-cmove,  the  carotid  artery,  and  tlie  nervous  trniik 
presenting  the  conjoined  iVxV.  vatjus  and  st/mpathiciis  (Fig.  107). 

§  (528.  Origin.— The  larger  and  conataut  head  arirtpfl  hy  fleshy 
ibera  from  the  ventral  surface  of  tlie  atlantal  transverse  process 
ilon^  an  oblique  line  ext*'ndiiip  from  the  junction  of  the  pnK'ess 
ith  the  body  r»f  the  vertebm,  3-4  nini.  fixMu  the  nteson,  lat<'ro-e4indnd 
a  point  about  3  mm.  cephalad  of  tho  caudo-lateral  an^le  of  tlie 
rot^nw.  This  line  tjf  origin  in  &-fl  mm.  h>ng,  and  is  nearly  parallel 
ith  the  oblique  mesocauda!  border  of  the  arthral  surface  in  c<in- 
t  with  the  axis- 

Th»*  smaller  and  less  constant  head  is  about  3  mm.  wide  and  is 

liie  more  direct  oontiniuttion  of  the  veutral  border  of  the  muscle. 

Opposite  the  lalero-cephalic  angle  of  the  transverse  process  it  l)e- 

mes  a  thin  tint  tendcm  whicii  is  closely  applied  to  the  vcntro- 

teral  aspect  of  a  muscle,  the  M,  rfvtun  anlwus  rapifis^  whirl» 

wctends  along  the  ventml  side  of  the  vertebra*,  and  is  ins4^rteil  with 

it  into  the  basioccipital  bone  nearer  the  bnlla  (Pip.  57i  than  the 

n,  and  about  midway  between  i\\i^  jiupdnr  foramen  (Fig.  57, 

J-".)  and  the  cephalic  angle  of  the  bulla.    Thii*,  tho  oceipital 

h.tad  of  the  muscle,  is  aonietiraes  absent,  and  other  irregularities 

liave  been  observed  in  the  cephalic  end  of  the  muscle. 

lojiertion. — By  a  strong  tendon  1-2  mm.  long  and  a  little  nar- 
Wffe r  Omn  the  muscle,  upon  the  ectal  surface  of  the  metacromion 
Fig.  45.  07),  close  to  its  free  border.  TJje  doi-sal  border  sliglitly 
overlaps  the  ventml  ,border  f)f  the  fjrromkt-trapezlns  near  its  inser- 
lion.and  tlie  venti-al  boi-der  is  tirnily  joined  by  a  strong  fascia  with 
the  clazo-trapesitiJt. 

M.   DERM^t-HUMERALIS. 

i  dSB.  STTionymy. — "  Dfrmo-hutairai,"  S.-D..  A.  II.  351  ;  part  nf  tho  "  ftanntttih 
**4nw,"  <'li..  A,  20U;  \vtr\  at \\\«i  jUihp  pannitie,  Ch.  (Fl-i.A.  180;  part  of  xha  paHnieu- 
^nrngmu,  Mir..  B.  136 ;  not  rppra^eitiiHl  in  rnan. 

Fipires.— Homeral  p«rt.  eoiol  a8(R*t  («9,  74) ;  partly  reflectotl  (67.  72,  78). 

Potture. — Ijatericumbent.  the  ventral  rc^on  toward  the  dis- 
*rtor;  a  block  rrausversely  under  the  thorax,  just  caudml  of  the 

tibows. 

Erpo«ur«.— Connect  the  last  fl3th)  thoracic  spinous  process 
fn'tb  the  veutrimeson  by  a  dorao-ventral  incision.  He  careful  to 
'iirideonly  the  skin,  with  the  snbcutaneous  fat  and  connective  tis- 
fne,  together  with  a  thin  sheet  of  pale  muscular  fibers,  the  d.^rmO' 
15 
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humeralis,  and  avoid  cntting  the  ental,  thicker  and  darker  colored 
hUUsimuJi  (Fig.  66),  llu'  cvplialic  part  of  which  was  exposed  in  ihe 
dissection  of  the  spino-trapiHus. 

IJt?gin  lo  lift  th«  tlap  at  the  dursimeson  ;  r<?move  the  (at  and  con- 
nective tissue  from  the  onlal  surface  of  the  dermo-hmneralis^  and 
note  thai  its  tibers  liav'e  neai'ly  the  same  direction  as  tlioso  of  the 
latissiwus.  When  the  caudo-vi'Utral  border  of  tlie  latixsimus  is 
readied^  a  little  ventnid  of  the  middle  of  the  incision,  be  earefii]  not 
to  lift  with  the  skin  and  dt^rmo-hum-eralis,  the  thin  dorso-caudal 
niai^n  of  tlie  M.  xipki-humtTralift  (Fig.  72),  a  meniljer  of  the  pecto- 
ralis  group  of  muscles,  wliieh  arises  at  the  meson,  and  sometimeB 
adheres  quite  closely  to  the  damo-h nmeralin. 

General  Description. — As  stated  bv  Stmus-Durcklieim  (A,  I. 
251 1,  "this  muscle  covei-s  as  a  mantln  the  whole  thorax  and  abdo- 
men, .  -  .  but  differs  from  the  skin-muscles  proper  in  the  attach- 
ment of  *»ne  end  to  the  skeleton  ;"  this  attachment,  however,  is 
only  indirect. 

Dissection.— The  cephalic  and  shorter  border  of  the  muscle  may 
he  seen  ou  the  ental  surface  of  the  skin  aloD^  a  dorso- ventral  liin? 
from  the  2(1  or  3d  thoracic  si)iue  to  the  axilla.  The  caudo-ventral 
border  is  less  distinct,  but  may  be  detected  1-2  cm.  from  the  meson. 
Connect  the  two  borders  by  an  incision  3-4  em.  from  the  bi-achium. 
Ix'ave  tlic  caudal  portion  of  the  muscle  upon  the  skin,  but  carefully 
dissect  up  the  narrower  and  thicker  brachial  part,  freeing  both  its 
ectal  and  ental  surfaces  from  fat  and  ooniiectiro  tissue.  Note  thai 
it  not  only  overlies  the  corresponding  jmrt  o*f  the  hxtissimvs^  bnl 
that  its  ental  surface  becomes  intimately  united  with  the  ectal  stir- 
face  of  tliat  muscle. 

J5  6.30.  Origin. — Pr<mi  the  skin,  along  an  oblique  line  extending 
veutro-cephalad  from  about  the  middle  of  the  length  of  the  pelvis 
upon  the  caudal  aspect  of  the  meros  as  far  as  the  knee ;  also  along 
a  line  which  is  just  hiterad  of  Ihe  dorsimesi^n  opposite  the  2d  or  3d 
thoracic  spine,  but  which  gradually  leaves  the  meson  as  it  extends 
caudad  to  join  the  pelvic  line  already  mentioned. 

Insertion. — From  the  broad  origin  above  descrilied  the  £aecicali 
coHverge  ventro-cephalad  toward  the  caudal  aspect  of  the  braehiuTn. 
The  muscle  becomes  narn>weranil  thicker,  and  less  closely  attached 
to  the  skin.  Near  the  dorsal  boi-der  of  the  brachium  it  joins  the 
ectal  surface  of  the  subjacent  lafha'umtJi.  The  doi-sal  Iwnler,  1-1.3 
cm.  wide,  is  attached  directly  by  muscular  libers,  but  the  remain- 
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Iot  ends  as  a  thin  tondon  ranging  from  1-3  cm.  long.  Th<^  details 
of  its  indirect  connection,  throu^li  the  latissinius^  with  tin.'  bicipitiil 
aivli  (Fig.  73),  and  thus  with  tUe  humerus,  may  be  examined  more 
conveniently  after  the  dissection  of  the  pectoralts. 

Remark.— This  muscle  does  not  exist  in  man,  where  tlie  group 
of  dermal  miiaclpa  is  represented  only  by  the  M.  platysnta  myoidca 
upon  Uie  sides  of  the  ueek,  and  by  certain  muscles  of  the  face. 


g  ttt.  Explvutioa  of  Figures  68-71  inclasive.— ThcM  reproMmt  raqwotlvely  die 
«apba£«  (oQterX  TMitnl  (koterior),  caudal  (iooer),  and  donu]  (|;oet«-rior}  aflpecu  of  llie  left 
luontfuA. 

A  aluded  repieaCDtaticm  of  ilu-  ventral  aspect  of  the  rifrbl  buiuvruB  \»  given  in  Fig.  40. 
Tboa*  four  Starrs  arv  littlo  mnru  lliaii  uullLni-«  fur  ilif  wiko  of  iDilii-ntiiiff  the  BttarlinieDt 
ansa  aiKl  tines  of  the  musclna  or  moscalar  dlri^aas  de<*cribed  In  thU  work  which  atlso 
Cram  or  are  inaertcd  upon  Ibii  Iwne. 

!•  In  tbe  fignrra  of  the  scapula  (Fi^.  48,  44),  thi;  linca  cnclomog  miffinti  arc  ocrmposed 
■f  tf«Ag  and  iUoae  cDclosinn  insfrtiont  nf  ttliort  tUnJitM. 

la  ardi-r  to  placo  thp  flgnr<«  anvw  tbe  (>ng\*.  nnd  8ii  facJHint^i  n-ftn-oncu  aDiI  ouni|iariMD. 
vmj  of  tlip  [wrla  are  amlesirnMv  small,  and  wvcml  arc  mi  cTniwdtNl  a«  to  be  iniIi9UDCt. 

Tlw  attacltatouta  aro  at  lead  ujiproxunaU-ly  cum^cl  for  llit-  luaj'irit^-  of  cattot,  but  con- 
^Millie  vmrtatkin  Is  to  h»  «xpert«d. 

Tlu  Uebtiflcatktn  of  tbe  miurlM,  eftp<>riallT  tbonc  of  tbe  pector&Iifl  frronp,  ia  mtuih 
brflliawd  by  tbe  aae  of  a  rarvnl  wooden  model  of  tlif  hutnervH.  cnlaricrix]  4  irrTi  dliunvtom 
nuco  iacfteaeo  both  the  aiuehtnent  an»H  and  tUc  fpAcvfl  bctwt^n  tIhth.  Sucb  a  modpl, 
BriabyMr.  U-  W.  Tunier,  a  vpcclal  aiudcni,  baa  been  in  u»p  for  stfTeral  vcan  in  tbe 
iaatonieal  Latioratorf  nf  Cornell  Cniversily. 

Tlu  folknring  fcttturea  of  tlic  hoineTiii  itaclf  are  abown  and  safHcienlly  deacribed  In 
iWteeriptioDS  of  Kig.  4}  B  and  F)^.  4<(  :— 
^_       fin.  (nf/i.i/wi  bie.ipitai!»  (OB,  70),  jjg  402,  4(W  ;   eapitellum  (08),  g  410  :   caput  artieulars 
^m  <T1V§!;  103.411:  eri»t<t  ^ettoittta  te8.m\%  A\'i  ;  rr«.  ('*riiM>  €piMiuifftarum,n\  §41.1; 

<*.:0.71v  g4l*:  fr^vAmlWi,  71).  g§4&5>420:  rrorAtfrr  (W<.  OV,  71),  t;^  400.  420 :  tr«M» 
t«X|4aQ. 

Tb  teHowInx  parts  arc  not  dMtgnnted  apon  tbeao  ficrarcfl.  but  may  bo  reoognbcd  from 
*Wqlker  fignra  and  deacriptinns  . — 

CrtMa  ptetoraiit  {¥\g.  46,  §  4IS>  ;  foma  tilnnrU  and  /«j*vi  radudia  (Fig.  4fi,  g  419)-.  /(«m.i 
*«MainM  (F)ff.4IS  B,  ^  404.  079). 

Tip  ffillowinjf  purta  ar*!  not  d<>«*ribi-il  dupwln-re  : — 

(^uta  fpitn/fAlftriA. — This  name  mny  bo  np[i|tcd  to  tbu  ridge  which  cxtrads  proxlniad 
V^tberpttrtxrlilea  (Fig.  60).  . 

#b.  i/*fwm*»i»  mrt/Hflarr—The  tnednllarrnr  notrieiit  foremen  (Fig,  71)} — Tlii*  opens 
^■M  lki>  caudal  AKppct  of  the  diapliTiIs,  ai  abont  tlio  jiinctinn  of  the  middle  and  diBtol 
^^^oftbe  boac     It  pfjints  distad  fr«>in  thp  flarfnoe. 

ft.  i/'^mi)  olrtTanali»—T\xv  olwranon  foswa  (Fig,  711. — ^Tbia  la  a  doep  and  Irregular 
iiiwn  the  diirsal  iwjtf*^  of  the*  i-xtr>-uilta»  distalin.     \\T3cii  the  aniebrachiiun  is 
1,  ibf  nlecrnnnn  n(  thv  iilria  is  rccriveij  by  it,     Wo  have  never  observed  a  perfora- 
of  llie  bane  at  this  point,  as  ia  sonjecimee  tbe  caae  with  man. 
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fi  68&    C7pOD  PlfhlU  99-71  lire  roprewoU'd  tlui  ituertien  artas  or  litic$  of  tUc  following 
miurlttf ;  the  list  includt*s  oil  which  are  luserled  upon  the  hoiuerus  ; — 

AtrvntiotUitMdeuai^),  g  070  ;  eoraeoideua,  tapvt  ttreti  (70),  tajtut  timgum  (71),  g  0418; 
ttlipmvivli*.  tm,  eeUUU  (08,  80),  t%  fi49 ;  eetopaetoralu,  Im.  ihtalia,  dc.  Mudalia  ^66).  %  053  ; 
I,  Im.  ent4%lu.  dr.  eejihnlim  (68,  t)9),  g  O&I  ;  fntoptctoraiit.  dr.  eaudaOs  169.  70), 
tntopectoraiU.  dc.  etpfuiiiea  (t!B.  70).  g  (158 :   in/hupituUuf  <G8),  g  678  ;  micottaUi 
f,  V70  ;  i/H/io  dWfcnrfrtu  (88),  g  074 ;  roprtwpinof  m  (U8.  69),  §  075 ;  Uret  (9»,  70},  g  880 ; 
k«mmi/w  (60).  §  660. 

I  ftetod  io  g  070.  the  iRM'rtitin  of  th«  eoriKtiitietu.  caput  Umgum.  Is  so  vuliible  tlutt 
I*  hereiDdicutcd  on  Fig  71  by  mn  intarrogiUu/n  piAtU. 
S  CS4.  The  ori^n  area*  or  line*  of  the  ftillowing  18  musclea  ore  represented  tipua 
68-71:— 

BraeMalu  (08.71),  ^  6^;  eutatrirepti,  dv.  brerU  (70,T1),g  OSS,  dr..  f.tud>ilU  (70,  71), 
f  8^,  d*.  etphalUa  (71),  g  089,  d«.  intermedia  (68,  71).  §  OMl ;  fj/fflji?r  digttorum  eom. 
wuii  (48.  71  >.  $  097  :  rxtfomtr  miiumi  (08.  71),  ^  098  ;  u</n*>r  radialit  hrmor  {88),  g  600  ; 
tfl  rud.  tcni^/tn-  (08.  71).  §  004  ;  exf«n#n-  uinam  (08),  %  609  ;  JI«ccor  radialU  (70),  ^  703; 
rr  Urea  ^70,  71;,  g  701  ;  mipiiiatnr  longtt$  (71),  g  600. 

U.    LATIBijIML'S. 

{SIS.  Syiioa]nny.->Aa^('j»'nu«  doni.  Q.,  A,  t.  189;  G.,  A.  874;  "grand  dunai," 
?  D.,  A.  II,  :KW  ;  ■•  in^nd  doraal,"  Cli.,  A,  217,  Fig.  00  ;  great  darml.  Ch.  (Flj,  A,  203 ; 
l«wi'«4Md<w^.  Miv..  B,  137. 

ngaru.— Ectal  upcxt  ^06,  67,  74) ;  oduI  upoct  (73,  7S,  75) ;  iniiertioD  area  (W,  70) ; 
iMwcUoo  (00, 100). 

Posture. — Latericainbeiit,  i\w  vuiit+r  toward  Ihe  disaector;  a 
y«k  tritisversHly  under  the  tboi-ax  jnst  caudad  of  t)ie  elbows. 

Exposure.— Most  of  the  muscle  has  been  exposed  by  the  re- 
moral  of  the  spino-trapetius  and  dermo-kmneralis,  and  needs  only 
fu  have  its  ectal  surface  cleared.  If  the  caudal  region  of  the  body 
has  not  been  removed*  the  correspond  in  «^  part  of  the  latissimns 
may  be  exposed  by  dividing  the  skin  and  the  dermo-Jiumeralis 
ik>Off  a  dorso-euudal  line  from  the  alivady  exposed  caudo-ventral 
border  of  the  latlxnimna  to  the  or  lata  ilt'l  (^  231),  Fig.  51)  of  tlie  op- 
posite side,  and  reflecting  the  Hap  so  formed  across  the  dorsinieson. 

General  Description.— A  large  triangular  sheet,  covering  rather 
roorf-  Ihau  the  dorso-cephalic  half  of  the  abdomen  and  flmi-ax,  ex- 
r*'ptin|:  ^  much  of  the  latter  as  is  between  the  scapulre.     It  arista 

the  (ior«itnexoH  between  tlie  pelvis  and  the  nth  Ut-oracic  spin^^ 
faod  is  inserted  upon  the  humerus^  forming  luirt  of  the  bicipital 
\9rck  (Fig.  73). 

DiBseotion. — Lift  the  caudo- ventral  border  where  it  crosses  the 

rib  (which  is  also  the  7th  counting  from  the  last^  and  trace  it 

>th  ways  for  '^-3  cm.    Trace  the  cephalic  border  from  the  vertebral 
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border  of  the  scapula  along  a  dorso-ventral  line  from  tne  Otn  tho- 
racic neural  spine. 

Transect  the  moscle  along  a  line  between  the  7th  rib  and  the 
vertebml  border  o'S  the  acapnia,  bcjrinnlnp  at  Hie  caudo-ventral 
border  and  altemat<'ly  lifting  and  dividing  the  successive  })nrts. 
Towani  tlie  ine^wti,  along  a  line  extending  ventrocaudad  from  tbe 
10th,  lUh  or  12th  thoracic  spine  to  the  lateral  border  of  the  verte- 
bral muscles,  about  3  cm.  from  the  meson,  the  musculai'  sheet  gives 
place  to  a  strong  fa.'icio. 

In  r»,'rtt^ting  tlie  brachial  portion  of  the  muscle,  note  the  attach- 
ment of  the  ^r/wo-Aw./rtr/-a//.¥  to  ita  ectal  surface  iFig.  74),  its  close 
relations  with  the  subjacent  M.  xiphi-humeralis^  and  the  presence 
of  a  ly^mphatie  gland  near  the  dorso-caudal  border  of  the  latter. 
Turn  the  arm  so  as  to  bring  tlie  conve.vity  of  the  ellww  dorsad,  and 
thus  expose  the  sjwice  Ix'tween  the  brachtum  and  the  scapula,  and 
note  that  the  ental  surface  of  the  Intissim^s  is  joined,  near  its 
cephalic  bonier,  by  a  thick  ntnscle,  tlie  ttTcs  (Fiu;.  75),  from  the 
glenoid  border  of  the  scapula,  and  that  from  the  ectal  surface,  close 
to  the  attachment  of  the  dermo-hunwraliSy  there  proceeds  distad  a 
rauscte,  the  epitrochlean's  {Pig-  75). 

Tlie  detiiiis  of  tlie  cormection  of  the  l<tUsisimtt^  with  the  humerus 
and  tlie  bicipital  arch  are  nioi-e  easily  examined  after  the  dissection 
of  the  pt^toralis  group,  and  the  removal  of  the  arm  from  the  body. 

§  6:J6.  Origin.— In  two  parts :  (A)  by  muscular  or  short  tendi- 
nous (ibers  from  the  sidra  of  the  tij)8  of  t)ie  thoracic  spines  from  the 
4th  or  6th  to  the  10th  inclusive,  and  from  the  corresponding  inter- 
spinons  ligaments  ;  this  jjart  of  tlie  origin  is  wliolly  coven^d  Tiy  the 
origin  of  tlie  spfno-trapezhts ;  (B)  from  the  dorsimeson,  between 
the  10th  thorac:Jc  spine  and  the  sacrum,  by  a  strong  triangular  ten- 
don. th<'  lateral  angle  of  which  corresponds  nearly  with  the  lateral 
border  nf  the  vertebral  mass  of  muscles. 

Insertion. — At  the  junction  of  the  2d  and  3d  fourths  of  the  hu- 
merus, upon  its  ventral  aspect,  by  a  thick  tend(m  which  forms  the 
caudal  pillar  of  the  IdcipUal  arch. 

The  detailed  description  of  the  insertion  must  include  that  of  tlie 
Jtf",  teres  (§  6fi0,  Fig.  76) ;  but  though  the  tendons  of  the  two  muscles 
an>  inseparably  united,  there  an^  indications  of  the  manner  of  their 
junction.  Tlie  joint  tendon,  at  a  point  midway  iM^tween  the  liume- 
ral  end  and  tlu*  ]>oint  of  separation  of  the  two  muscles,  is  wholly 
tendinous  as  to  the  distal  tlfth  of  the  caudal  surface  which  seems  to 


Torm  tbo  direct  continuation  of  the  lailssimus,  while  the  remainder 

13  chiedy  muscular.     Tlit;  ccplialic   suri'acH  iii-csiMits  tin*  upjxisite 

apiieomnce,  boing  muscular  as  to  its  proximal  tit^h.     In  gent>ral,  it 

as  if  the  shorttT  U'udoii  of  the  ttrrt^s  were  applied  uiion  tin*  longer 

sndon  of  tlie  latissuiius  in  sucli  a  way  tliat  tin*  distal  liorder  of  the 

irter  Khons  upon  the  caudal  siulace  of  the  joint  tendon,  while  the 

jximal  border  of  the  former  shows  uimhi  the  cephalic  surface. 

The  area  of  attachment  (Kig.  71,  72)  is  alwut  one  seventh  of  the 

*ogth  of  the  cntiro  humerus,  and  forms  an  elongated  fossa  upon 

le  caudal  surface,  near  tlio  ventral  border ;  its  proximal  end  is 

opposite  the  distal  end  of  the  area  of  iu&ertiun  of  the  ahort  head  of 

10  coracoidetis. 
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M.   CLAVO-DELTOIDEUa 

{  887.  Synoarin;. — T'ae  eintit^tilar  ]K>rticin  of  the  humnn  dtttoUtut,  G.,  A,  441 ;  Q., 
A.  1,190:  "di-«o</«rctfi*u«."8.-U..  A.  U,  351;  "portion  du  nuuMdo^KMenU,"  Oi.,  A. 
i  ptrtiim  of  the  m'tMoidtf-humfn^,  Ch.  \Jt\.),  A,  187 ;  poriion  of  the  ttphtUo-hmntr^, 
lOr.,  B.  U7;  Wood,  O.  101. 

Figures. —Eeul  upect.  clavicular  ond  (B6);  ectal  ofip^-ct  of  wUote  (73,  riffbt  side); 
oul  Mfwcl  of  aalehrachuil  piu-t  (73,  loft  sidu). 


IFofture. — Late  rie  urn  bent,  the  renter  towai*d  the  di.s»'ctor.  Se- 
cure the  arm  caudiductt.'d  so  as  to  stretch  the  muscles  upon  the 
Central  nsjK'Ct  of  the  braf^liiuni  and  shoulder. 
Expoffure.— 'Hie  proximal  end  of  the  muscle  was  exposed  dur- 
ing Uie  ex|)o.sun»  of  the  fhiro-tropt'ziu^.  Connect  the  ve^tebro-p^?- 
etpniol  incision  mode  iu  exjiosing  the  trapezii  with  the  dorsal  boixler 
rf  the  antebrachium,  at  the  junrtiou  of  the  proximal  and  middle 
thirds,  bv  an  incision  along  the  ventral  border  of  thr  bnUThium  and 
passing  caudad  of  the  elbow.  Uellect  both  edges  of  tlie  skin  for 
8-3 cm.  near  the  Bhoulder,  an<i  for  1-2  cm.  near  the  elljow. 
'  General  Description,— Tffini ate  ;   along  the  ventral  asp««t  of 

'       thphraciiiuni,  fnnn  the  rlanich  to  the  ulna. 

Dissection. — Draw  the  clavicular  portions  of  the  clapo-trapezius 

aa<l  rfaro-ma.stoid^'ux  away  fnjm  the  Iwdy  so  as  to  expose  the  more 

T  l('.<s  distinct  bands — hardly  deserving  the  name  of  ligaments — 

which  pass  from  the  ends  of  the  clavicle  to  the  shoulder  and  neck. 

^Jo  a  subsequent  dissection  of  the  part.s  these  connections  may  be 

H|teiied  in  detail  before  division.     Bivide  them  and  draw  the  same 

^^Mtocles  cephalad  so  as  to  render  tense  the  elaro-fi^ltoidvux^  and 

indicate  the  general  position  and  direction  of  its  borders, 

Tlie  caudal  border  begins  at  the  st<?nml  end  of  the  clavicle, 
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crosses  obliqnHy  tho  snbjaoont  ectal  Inmina  of  tlip  M.  eriopecforalis 
(Fig.  T2,  right  side),  jind,  attlie  jnnction  ot'tlie  proximal  and  middle 
thirds  of  the  brachium,  is  Rf*])arate<|  hy  only  a  slender  line  of  con- 
nective tissue  fmrn  tlie  cephalic  division  of  the  pecto-antebrac/i talis. 
Tlie  cejilmlic  boi-der  is  the  dirwa  continuation  of  the  candal  bor- 
der of  the  cla co-trapezium,  but  is  attached  quite  firmly  to  the  strong 
fascia  covering-  the  cepltalic  surface  of  tlie  brachinni.  The  muscle, 
ivith  the  clavicle  attaciied.  may  now  be  dissected  up  as  far  as  the 
ventral  border  of  the  antebracLium,  bnt  tlie  distal  lialf  of  the  cau- 
dal border  cannot  usually  be  8Pi>arated  U\n\\  llie  pecto-antelrracki- 
alis  without  cutting  tibers.  Tlie  exainiuation  of  the  insertion  can 
be  made  nioiv  easily  after  the  removal  of  some  other  muscles. 

§  6;i8.  Oxi^n. — As  stated  under  the  clavo-trapeziu^  (%  616),  the 
clar.o-dtUoideus.  viewed  from  its  ectal  surfaci^  is  appai-ently  tiie 
direct  continuation  of  that  muscle :  the  two  are  really  separated 
only  by  the  transverse  raphe,  exceptinj^  that  the  ental  layer  of  tilwrs 
of  the  claro-d^ltoideus  arises  from  the  ventral  border  of  the  clavicle 
dirpirtly,  or    iii-ar  its  scapular  t-nd — by  short  tendin()us  fil>ei-s. 

Insertion.— At  the  venti-al  border  of  the  autebrachium  the 
cephalic  border  of  this  muscle  is  firmly  connected  with  the  general 
antebrachial  ffiscia,  and,  at  8-10  mm.  from  the  «///«,  tlie  muscle 
joins  the  hrachialis  to  be  inseiled  with  it,  by  a  Hat  tendon,  upon  a 
rough  and  sonn'tinies  slightly  depressed  area  on  the  caudal  aspect 
of  the  ulna,  just  distad  of  the  greater  sigmoid  notch,  and  about 
midway  between  the  dorsal  and  ventral  borders.     See  g  C03. 

Reniark. — Bv  its  origin  lliia  miiscle  sorou  to  be  n  member  of  Itie  deltoid  group  of 
miUcleH,  but  its  iiiHurliun  UNutriiUiw  tt.  runcUanaliv,  with  ttip  flrxnnt  of  tlio  nntcbrachiQin. 
When  llw  clnvidu  ts  vrholly  nbwiit.  ns  with  tlio  liorso.  »rtc..  ibL-  .Vf.V.  cUii>'t-<UU<tuieut,etavo- 
Irapeiiiu  aad  eiaco-tmuttrulfua  sBtnn  to  titrm  a  single  mwtcli.-,  tlitt  a-pfuii'ilnimfratm. 

§  630.  Explanation  of  Fig.  72. — Tlie  pectoralis  gmup  of  n»u.«* 
clea,  jMirtly  dissected,  seen  from  the  ventral  a-spect.  The  neck  is 
toward  the  observer.  Tlie  riglit  and  left,  of  the  figurn  corresjwnd  in 
position  with  the  right  and  lert  of  the  observer  (^  56). 

Preparation,— The  cat  is  dorsicumbent^  resting  upon  the  right 
side  more  than  the  loft.  Tlie  figure  includes  the  thorax  and  caudal 
]iart  of  the  nnck,  tf^ther  with  the  arms  to  a  little  distnd  of  the 
elbows.  Tlie  arms  are  pulled  away  ft-om  the  trunk  so  as  to  put  the 
pect^jral  muscles  upon  the  stretch.  On  the  right  side,  the  borders 
of  tlie  muscles  have  been  defined  by  the  removal  of  the  &t  and  eon- 
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ti?e  tissu:',  and  in  Romn  cases  the  eota!  layers  have  bwn  slightly 
On  the  left  tiio  divisions  of  the  ecioptcloraiU  aud  pevlo- 

t^rachudis  liave  been  rellected,  cut  short  or  wholly  removed ; 
)n  this  aceuuut  the  oeplmlie  jmrt  of  the  mesal  or  inlerpeeloral 
raphe  is  drawn  dextrad  out  ol'  line  with  the  caudal  part,  giving 
a  somewhat  distorted  api>earatico  to  the  entire  figure.  The  raphe 
itoelf  is  too  sharply  defined. 


TUi  Sgon  fiurly  illostmU's  ibv  crovnng  of  the  peetvr<U  eUtaenis  vhtcli  is 
■pov  in  $  G4I. 

Tbe  fi^m  tvpn^nils  tliu  condition  uf  tiling  in  iIk-  iirr-ptimtion  from  wtiicli  ii  was 
tikea ;  but  io  some  r^'KpL'CU.  t«pt.-c)ally  oa  in  ilie  tuark<.-d  sulxliviajmi  nf  tlin  caudul  divi- 
tim  of  the  entoptettyraiia  uad  the  nou-ftttiichmeot  of  the  xiphi-hiitneraiie  to  the  xiphi8li>r- 
■om,  U  b&nlljr  liulicaus  the  amial  BrnkngpHK^nt. 

BoncK,  etc.— fartflfliKJ— TIr-  firei  coBticartilsge  (Flff.  80.  •«).— Tlw  coMal  end  of  this 
)w  iirpcan  on  the  lofl  side.  • 

iMrieuta  (^  4'^).— Tlin  ]xwitloa  of  tite  left  clNvicIo  i«  itrarlj-  iiivenod  trilh  respeot  to 
lu  fioruwl  piwttiiiD,  nil  arrirmnt  uf  Llie  lyfliviion  of  Um  rlnrirulur  fn<\  of  tlic  flaMtdflt"ideu9t 
ftom.  it4  meval  «nil  lateral  i-odfl  aro  titripfl  of  f««cijt  or  thin  )i>faDienu  [mming  ivti]>ociiTi-ly 
lotko  pnHttvnmni  aud  to  the  idumIhs  upou  cliu  acapnia.  On  the  rijrht  aldo  the  stenial  and 
«f  tlw  claTtcIti  AppearB  nenr  the  cephalic  end  of  the  mesat  rmphf'. 
CttUx  {9\$.  80). — Part  of  Ihv  GrvC  rib  Np[>ctu«  on  (ho  loA  d<lo. 

^i^^tulriiHf*  (^  238). — The  iiom"  ix  H-rittou  MTot»  iliia  ni|;iou,  jurt  caudad  of  the  xiptii- 
Menram :  the  tpaee  waa  vacated  Viy  thn  runuival  of  ttii>  MM.  reettu,  e^dUifjvuM  and  otbor 
OMllliteots  of  th)>  abdominal  jutrieb^a. 

TVodUn  (Fiff.  30,  4<l,  ^  42G).— This,  the  "  k>wrr"  bamera]  taberoaltj,  appoara  on  the 
bfl  brtwegD  tho  humeral  cndi  of  the  cniidul  aod  ce[>balic  divisiocs  of  tlie  rnd'prfturaiit. 

XipkiMtrfiHm  iFi^.  -19,  %  4iii}.—  ia  iwmo  cones  tb<<  xiphi-humrralia  in  attached  to  nnarljr 
tfewbitle  leDgtb  of  llio  nnrp>wer  (xirttua  oftliis  last  Htrrnal  tie^mcmi, 

Mascles. — The  following  are  not  particularly  d<«ciil>ed  in  thifl  work  ;  timuhigoldett, 
i^ntttAffntidetit^  eetMiquiu  and  reetttt.  Tho  thoracic  conttDoation  of  tLe  last  is  shown  In 
fig.  71 

Aayt«(g601).— The  dbtal  part  of  this  appcara  on  both  aides.  On  the  leftside  it«ieo- 
^  tttado  bkdpitia)  may  be  k«ii  just  rentrad  of  the  Irocbin. 

iMn»-dtUMetu  (g  051).— The  right  is  but  alighily  di«|ilucod  ;  tlte  loft  hoi  been  tran- 
Mded  and  reflected 

Clat9ma>l^<kua  (^  6Ut  aud  elato-trapmu*  (§  dl^). — The  edgm  uf  tbe  clavicular  ends 
nf  than  nnadea  aro  oeea  on  tho  right  side  of  flic  niTk. 

OfmtoJkumtraUi  ^g  fl29}.— Ou  ttio  left  aide  a  fruj^nieot  of  this  is  seen  connected  frith 
iht>  hUmnnu. 

Boafetioralia,  tm.  *ftaiU(^  819). — On  the  ri^ht  this  ia  partly  hiddon  b>'  tho  cvpbalk 
dhriilon  of  titc  peeto-^ntdrraeMialit  and  tho  eUiro-Ocltuidai*.  Ou  tho  left  it  bas  been  iran- 
ikImI  r^rj  near  tb«  ine»on,  and  the  humeral  portion  ib  rcfli-<(-t<M] . 

BHifyeeloratvi.  Im.  rnttilu.  dr.  enuihtiii  if,  IL'iSV— (:)uly  ]wrt  of  thi.<i  apfteara  on  the  right. 
Tbe  bancml  portion  nf  the  l«ft  has  been  rcBeeied,  and  part  nf  It  reanoved  m  aa  to  le«vo  it 
iborlcf  than  the  dr.  ffphaliea. 

^BtftprelvraU*,  Im.  entaUn,  dt.  r^phnlien  i^i  6>M). — On  thf^  riffht  It  ii  entirely  hidden  by 
Hgt  «elal  lamina ;  the  left  baa  Imh-d  treated  like  the  caudal  dirldon,  exoeptin^  that  the 
nfleeted  humeral  end  ii  loft  longer. 
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EnU-p€*toraU».  de.  cuvtdaUt  (§  036). — ^The  rigbt  liiunerd  portion  is  btddea.  Tbu  leA 
wua  iicpartiblt^  IdId  two  ilWisiuiiti. 

h'ntaptfivrtiUit,  tit:  wp/uttiea  {%  958).— Od  tLc  right  linle  of  this  ia  risible.  On  tbo  left 
it  i»  almoat  wliully  es|Hja(M). 

EpUroffilfurU  (^  <S61j. — Thit  left  is  entire,  iwaBiot;  rniu  the  tatimmuM  to  the  elbow. 
wbttn-  it  ih  aaaodued  with  the  fieoo-auuttracfuaiu.  On  ilie  ri^Li  ride  te  aam  the  rvHectcd 
dteul  half. 


t^<jtitr>mi 


^^^i^ 


I 


ni«*. 


^'■^S*^ 


^jj? 
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u.  tft*">^' 
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FlO.  TO.— TOB  PBCTOR.VLIB  UrOOF  OF  MDBOLBS,  PaRTI.V  DluaCTBO. 


Latitaimtu  (g  035). — A  fmfr>i''ot  "f  ll"'  "frht  is  v}iul)1«.  The  left  has  the  appearance 
of  paadag  ectad  of  ibe  bicjiv  :  hi  rvAlity.  h-iw<-vi>r,  moat  of  It  paaw«  ooiad  of  the  btoep*. 
and  what  appeara  to  be  the  mntintmiion  of  the  latUdutu*  ia  the  undoa  of  the  j-ipAi'-Aumf- 
rtdit  which  panes  eatad  of  t)ie  c&udiJ  dirloion  of  the  e»top«etnraUt. 

PeettHtntfbraeXiaiin,  dt.  tephtUUn  {i  046),  rfr.  eaudnli*  (^  64T>. — ^Thosv  aro  ahown  entire 
on  the  ti([ht.  but  on  the  left  l\^(•y  have  hem  rcmovvii  excepting  the  dufUil  coda. 

SltruihTruutQidciii  ($  033L — The  sternal  eofla  of  Inttb  aru  shuwn.  including  the  newi 
nipill  fonneil  bjr  the  iotenlifnlAlion  of  Ihctr  flbcri. 

Buphuaor  UmyiiM  {i  GUOl.— Part  of  this  uppeam  on  thp  ritflit. 

9upr(upimtu»  (§  675^,-11)1*  is  more  fully  abown  in  Fig.  78,  71 


I 


Trittjm  ($g  88T-4l89).^T1i«  eaudsl  or  ecu!  tsitect  of  tlie  ttitUrtetpa  atiptwra  on  both ' 
nika,  bat  tiua  dirblons  nre  not  clolin^d. 

X^i'humtraiyi  (§  0(IOX — Od  the  rij^lil  the  Bti^nal  pnrt  i»  shown  but  Dot  iiained.  On 
the  Isfl.  Iti  coune  vnuul  of  the  entvp<ftvTttU$  is  uiiliciit<.>d  by  tho  Iirukcn  Unrv,  uiid  \yut  of 
Iti  bumenl  rad  b  seen.     U11U&U7  this  miwclo  tit  morv  inlimateljr  eonncctcd  with  tbo 

iitm. 

PECT0I1AU3  OROtTP. 

§  640  G«neral  Remark. — The  two  pectoral  muscles  of  man, 
cUtpertaralf'^t  '*  jM'ctotulis  major,"  and  enlopectoralis,  **ppctonili3 
miuor/'  aiv  ropreseuted  in  the  cat  by  several  muscles  to  which 
;  Straus- Duroklieim  and  others  have  applied  diatiiict  uanietj.  Most 
of  thfso  divisions,  however,  may  be  recoguia-d  as  parts  of  two 
masst*?,  an  ectal  or  superficial^  arising  nearer  the  cephalic  end  of 
the  sternum,  and  extending  laterad  to  the  diapliysis  of  the  hume- 
nis,  and  an  eiUnl  or  detp,  arising  from  the  ctind'Ol  jmrt  of  the  ster- 
nnm,  and  extending  luUro-cephalnd  to  the  head,  of  the  bono.  The 
forrafr,  reiuvsenting  the  evUipf.ciorulia^  tends  to  .sulnlivide  into 
raperposod  lamimE ;  the  latter,  rcpresfiiting  the  entopcdoraliSi 
lends  ratht-T  towai-d  a  division  into  parallel /V/sc/c?*//.  See  §  672, 
Humphn-y,  E,  110,  and  Wilder,  '-20,  300. 

$  (Ml.  Cromng  nf  the  Pettoral  FSemenia. — Rxrludlng  tho  St.  pfcUt^Ht^fraeAialit, 
«kkh  il  iaierted  npoa  tbo  Anrpbrofhlum,  the  pectoral  mun  may  be  moghly  dcarribed  »s 
(■ricB  of  (bur  luporpowd  lamina  croflsliig  one  another  In  snch  a  way  tliM  tho  eepimtic  in 
Ml(<fi  la  4Mai  in  iittrrtion,  while  ihe  caudal  in  origin  is  prfximai  in  iuaertion. 

The  eotsl  huuiiui  of  the  M.  < ctopeetoraH*  (Fig.  T^tariHcs  fmm  (he  pra'steniuiaand  ec|>h- 
llidof  H,  ai»l  is  inaerml  u}<on  \\v'  midini'  tliirtl  of  tiie  iitiineru.1.  Thi-  fnial  lumiiiii.  t*  n 
■bgle,arlms  flrotn  the  cepbalii;  third  of  tlie  M«miim,  und  in  in^rtod  ojiori  tlie  proxiniul 
tkiM  Iftba.  Tbo  M.  entopeftortilit,  as  a  whole,  arines  Erom  tbo  entire  mcsotiiemuni,  and  U 
(■■nted  apon  the  proximal  tlilrd.  Floally.  tbo  Jf.  jipki/iumtraii'  ariuM  from  or  ooax  tho 
ti^ist«mam,  and  ia  inserted  upon  the  head  and  neck  of  the  bamerua. 

It  Nlt>wB  from  this  arraui^ment  that  the  frencral  dirt-ction  of  tho  fibers  of  the  flrat  por- 
*•  is  avarly  ifaii»yi"rw  ;  ibut,  in  tlu-  mitural  attitmli-  of  tbo  anu.  for  a  part  of  ibeirciurwe 
Ml«ut,  tbi>  Ctiera  of  the  last  |»trtii-in  run  ncnrly  [innllrl  with  tbumoaon  ;  while  tbo  direc- 
li'W'Of  the  othi^  :wo  portiona  arp  int«rrai'iti«l*'. 

A  KMBAwbat  similar  ^4^latlnn  exiau  bt-twcen  thm  lera  difllinrtly  Aeparahle  re^ona  of  tbo 
^mu  tdopfetoraliB  la  dc«ci\b«i  \>j  OntytA.  400}  and  Quain  |A.  1, 193). 

lilt  Iniienioa  lluwa  of  the  two  lauiina'  of  tho  ffiopretorati*  are  nearly  parallel,  bat 
timk  neM  at  tbcir  diatal  ^ndii  (FIr.  fFD).  If  they  were  cootimioiu.  they  miffht  he  de- 
anfl)ed  as  a  aio^c  line  foldiil  ujum  itsvlf.  and  their  tendoiu  wnulil  l>e  airietly  comparable 
*ilh  tba  teDdon  of  the  human  prftuniJia  mnjur  an  deorriliorl  by  liray  anil  Quain. 

%  MS.  7^  Prttartd  Cmnptciitff. — In  the  cat  tliero  may  he  reci^nijii-d  eight  or  nine 
altnffiti  of  the  pacioml  mam,  mort^  or  ktu  lnde]tr>od«-Dt  aa  to  orifrin  or  Insortion  or  Imcb. 
la  nao.  tlie  M.  fntOitfeti>rafi*  (P.  minor)  »  dliitlnct.  and  the  J/.  fctoptftoniliM  is  more  or 
Iftm  readily  in  dlSbrent  aubjecta  Bcparable  into  two  or  three  porllona,  whose  ongina  and 
iaiertloBs,  boworer.  are  ui-arly  or  quite  continuotut. 

Jl  owy  be  aanl,  theroforo,  lliat  the  provlaion  for  aepanilo  and  independent  movem«»l. 
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■  Vjt  omuw  of  tbe  pectorml  mueclee  u  twice  u  (m«t  In  the  at  u  in  nuui.  Tbu  will  LarUlv 
'  aurprlae  thnu^  n-lm  hkvo  iratchfd  ft  kicvn  at  plif ,  or  a  c&i  Id  soy  kind  of  viKorou»  uclion 
It  uiUHt  be  remembered,  tiowevfir,  that  this  superior  complexity  of  tbe  miucles  actia^  upon 
the  biaehltim.  auil  thiu  upuu  Ibv  limb  an  a  w-bulc,  does  iioi  coafer  pecaliar  poverfe  u|Miii 
the  (liatal  ai-gm<tiit,  aad  n>»  nni'  would  regard  tb«  cat's  inamu  a»  equal  to  tbat  or  man.  In 
the  (juadruped,  the  Hpivializaliitii  ik  proximal  and  thedimiil  parl«  sru  rclalirvlf  simple : 
with  tlu*  biiuanoiu  bi|)ed.  the  muscles  artin^  u|iun  the  arm  ma  m  wbule  are  oomiMLlBttvely 
Bim{ile  and  In  what  may  be  refnrded  as  a  generallztid  condition,  but  the  prnjeciioti  of  tbe 
bracbltun  Irom  the  thorax  oonferi  great  freedom  of  movement,  while  the  disiol  mtuclea 
are  mure  distinct  and  iodepeudent  tlian  io  the  cat. 

TboHe  who  an.-  diatnrbc-d  that  aiiy  part»  of  a  cat  sboald  he  described  as  more  complex 
Ihao  the  oorresponihnK  humnn  orgatm  sboald  compare  the  stomach  and  bnda  of  man  witb 
lliH  Mimo  |«rts  of  the  pi(f,  tihet-p  mul  [Hirpofse' 

§  &43.  Caution.— Excepting  tho  rauscles  especially  related  to 
the  vertebral  column,  there  are  probably  none  more  difficult  of  dis- 
section than  the  peetorales.  Tliis  is  due  in  i>art  to  llie  number  and 
extent  of  the  Individual  variations  which  have  so  far  made  it  impos- 
sible to  provide  directions  to  meet  all  case^  but  chiefly  to  tlie 
intrinsic  coniple.vity  of  siipeqwsition  and  attachment. 

The  student  should  proceed  with  great  caution,  follow  the  direc- 
tions and  descriptions  as  closely  as  possible,  reixiat  the  dissection 
np*)n  tliH  fij)i)osite  side,  and  make  carefiU  notes  and  drawings  of  all 
pcculiunlirs. 

^  644.  Exposure. — As  with  tho  trapezius  group,  it  is  usually 
nutre  couveiiieut  to  expose  all  of  tlie  pecUtraleg  by  lifting  a  single 
flap  of  skin. 

Connwt  the  autebracliial  end  of  tlie  incision  made  in  exjw.sitig 
the  daro-(Mtoidet/)t  witli  the  free  l>order  of  skin  left  in  exposing  tbe 
dermo-kumvralh  and  Jathslmus^  ox  willi  the  epUjasirmm  (Fig.  72). 
Bgin  with  tlie  skin  aln»ady  raised  from  the  ventral  aspect  of  the 
brachium,  and  reflect  the  flap  just  circumscribed  aci-oss  the  ventri- 
nieson.  To  cut  as  nearly  as  jiossible  in  the  din'Ction  of  the  filif  rs^ 
the  tlaji  may  be  grasp«*d  at  first  by  the  angle  near  the  shonlder,  but 
later  by  its  caudal  margin.  Great  care  must  be  taken  to  avoid 
injuring  the  subjacent  muscles. 

M.  PEfTO-ANTEnRArniALrfl. 

I  ft4a.  Synonymy.—"  Pttto-antihraehi(A"  S-D.,  A,  II.  3A2 ;  "  d«mo^p^^k\^nMifn^ 
€b.,  A,  347  ;  affftuMijum^HruiifH*,  Ch-  (Fl-K  A,  382  ;  part  of  "  jteetoraU*.  pari  J,"  Mir.,  B, 
145;  not  nonnnlly  rfpreflent^vj  in  man. 

Figures.— Kctal  aspect  of  both  divisions  (73,  rlj^ht  side  ;  distal  oodfl  (7S,  lea  aidv) 

General  Descriptiozi. — In  two  divisions,  cephalic  and  Cfttt4ia!^ 
from  the  median  raphe  at  the  presternum  and  3d  mesoaterpebrr 
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respectiTely,  to  tbe  dorsal  border  of  the  antebretchium  near  t/ie 
elboic. 

Fovture. — Doi-sicumbent,  the  head  toward  the  dissector ;  a  block 
onUfcr  the  shoulders  so  that  the  bead  and  net-k  hang  down. 

g  8-16.  Dv.  Cephalica. — Dissection. — The  ceplialic  border  baa 
been  indicated  dnriug  the  dissectiou  of  the  claco-dHUddeus-,  to 
which  it  is  attached  excepting  at  the  ends.  Trace  it  for  2-3  cm. 
both  ways  from  the  middle.  Then  feel  ujxm  the  meson,  alxmt 
3  cm.  from  t)ie  tip  of  the  i>rsestertium,  for  the  elevation  corresponding 
with  the  first  sternal  node,  or  for  the  attachm<>nt  thereto  of  tho  sec- 
ond oosticartilages.  Laterad  from  liiat  jjoint  runs  a  wJUte  line, 
which  marks  the  ciiudal  margin  of  tiie  muscle.  Toward  tliia  line 
dissect  up  the  n»uj*cl«^  from  its  cephalic  border,  at  about  tlie  mid- 
dle of  the  length  of  the  latter,  and  transcK^t. 

In  reflecting  the  mesal  part  of  the  musrle,  note  its  close  attach- 
ment to  the  subjacent  ectopfctorolis.  and  that  it  joins  its  platf^trope 
by  a  median  raphe.  The  distal  part  ol"  the  muscle  is  much  more 
ily  sei>arable  frora  the  subjaivnt  inusr.h*,  Iml.  aboiit  1  cm.  ven- 
1  of  the  level  of  the  antebrachium,  its  caudal  border  is  joined 
by  the  caad^il  dwision  of  the  muscle.  At  this  point  the  muscular 
libers  of  both  divisions  are  replaced  by  tendinous  fibers. 

Tlit»  t»_'ndon  thus  fonnetl  st»ems  to  be  continuous  with  the  general 
antebrachial  fascia,  but,  if  this  fascia  be  divided  along  a  line  cor- 
responding with  the  cephalic  border  of  the  muscle,  the  teudon  may 
be  traced  across  Die  caudal  surface  of  the  anti-brachium  and  found 
to  terminate  upon  the  dorsal  aspect  of  the  ulna.    The  examination 

K      of  the  details  of  the  instution  may  be  deferred  until  after  the  disaec- 

^B      rion  of  the  caudal  division. 

^^  Origin.— From  a  me(.lian  rapht*  common  to  it  and  its  platetrope, 

^H     and  extending  the  whole  length   of  the  prioste^mum,  excepting, 

^V     somi'fimps,  its  caudal  or  cephalic  1-2  mm. 

^K  Insertion. — By  tendinous  tibers  along  the  distal  thini  of  the 
^H  oblique  caudal  border  of  the  snbcut^ineous  surface  near  the  proxi- 
es mal  «»nd  of  the  dorsal  aspect  of  the  ulna.  The  cephalic  border  of  ihe 
^1  tendon  is  closely  attached  for  jmrt  of  its  length  to  the  caudal  bortler 
^B  of  the  cfavo-delfoideits,  and  its  caudal  border  is  continuous  with  the 
H^  libers  forming  the  tendon  of  the  cAudal  division  of  tbe  muscle. 

I 


fi  647.   Dv.   Caudalis.— Posture    and   Elxposure  as  with    the 
repbalic  division.    The  muscle  is  very  slender  and  closely  attached 
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to  the  neighboring  muBcles,  so  that  its  isolatioTi  is  not  always  easy. 
Sonietiiiieti  it  is  absent  altogether. 

Dissection. — The  distal  part  of  the  cephalic  border  has  been 
indicated  as  uuit*»d  witli  the  oandal  bordi'r  of  the  cephalic  diviflion. 
It  is  here  l.fl-3  mm.  wide,  but  widens  gradually  as  it  crosses  the 
axilla  and  nears  the  meson. 

At  3-fi  cm.  from  tiic  meson,  it  leaves  the  border  of  the  cephalic 
division,  and  bw'onies  attached  with  equal  closeneB-s  to  tln^  caudal 
boixier  of  tiie  ental  lamina  of  the  ectopectoralis,  which  it  accompa- 
nies, until  it  reaches  tlie  meson  at  the  3d  mesostemeber,  about  the 
middU^  of  tlie  length  of  the  sternum,  exclusive  of  tlie  xipliisternum. 

§  648.  Origin— By  very  short  tendinous  filxrs,  from  the  meson  ^ 
of  the  Sd  or  4th  mesostemeber,  just  caudad  of  the  oiigin  of  the  entaL^H 
layer  of  tlie  ectt/pectornUs,     Sumetimea  the  origin  on  onv  side  is 
just  caudad  of  that  on  the  otlicr.    At  the  meson  it^  width  is  10-15 
mm.,  but  it  narrows  greatly  toward  the  distal  end.     Tlie  caudal 
border  of  the  distal  end  is  connected  with  the  epitrochlearis. 

M.   ECTOPECTOBALIS. 

§  M9.  Synonymy.— The  bamaD  petifralu  major,  G..  A.  300  :  Q.,  A.  It,  193  ;  *'  htrgt 
pecioniir8.-l>..  A.  1,84^. 

Exposure— Bj'  tbe  Tofloctwa  of  the  JTV.  cdtvadeUoUktu  and  fi»iio-ajU<hmehiaii$. 

L.\Mi:CA    eCTAUD. 

Synonymy.— '*Z«  premier  eh^ du  large  ptct'Tot"  S.-D.,  A,  1.  84fl  ;  pettvmlit,  part  ?, 
(i'»  fMirD.Mlv.,  B,  I-IA. 

Fij;E:iires.— Part  of  cctal  tspect  (73,  rljzbt  sLdo);  ctiUd  aqKct  of  hanenl  end  |78,  left 
Bide) ;  insertioo  line  (6a,  <3U). 

General  Description. — Wide,  tffiniato,  ft-om  the  dorsimesoju,  at 
and  cepkaiad  of  tlie  prtrsternvm^  to  the  middle  tfiird  of  the  veiUral 
border  of  the  humerus. 

Dissection. — The  caudal  border  extends  almost  directly  laterad 
from  the  prtsterno-mesosterna^  iiod^;,  where  its  mewil  end  underlies 
the  mesal  end  of  the  caudal  lx>rder  of  the  CA?phalic  division  of  the 
M.  pecto-antebrachialis.    Lift  it  with  great  care  at  about  the  middle. 

The  cephalic  border  lies  nearly  parallel  with  the  caudal,  at  a 
distance  of  2-3  cm.,  and  extends  almost  directly  laterad  from  the 
point  where  the  caudal  end  of  the  st^rno-rnoatoidevfi  (Kig.  72t  passes 
entad  of  the  pectoral  mass.  In  well-injected  specimens  this  border 
is  indicated,  at  about  the  middle  of  it-s  length,  by  the  disappear- 
ance, entad  of  it.  of  nn  artery  which  has  emerged  from  the  thorax 
and  curved  over  tlie  cephalic  border  of  the  pectoral  mass. 


^ 


p 


Lift  tlie  copbalic  border  at  its  middle  a 
pennii  dissection  eutud  of  the  muscly  froi 
then  transect. 

In  n*fl»x!ting  the  mesal  end  of  the  mnscle,  cut  an  artery  and 
nerve  which  emerge  from  the  subjacent  cfitaZ  layer^  and  note  that, 
near  the  meson,  the  cephalic  border  ciirves  cephalad.  The  ental 
surface  of  the  lateral  part  of  tiie  mnscle  is  often  eo  closely  joined 
with  Uie  snbjacvnt  muscle  tliat  there  is  danger  of  cutting  tibers. 
The  tracer  ahoald  be  used  in  tearing  the  connective  tissue  until  the 
bone  is  reached. 

g  650.  Origin. — From  a  median  raph^  common  to  it  and  itfl 
platetrope  ;  the  caudal  half  or  three  fifths  of  tlie  raphe  is  attached 
to  tlie  prestemal  keel,  the  remainder  is  continuous  with  the  line  of 
union  of  the  caudal  portion  of  the  MM.  sterno-rtiastoitleL 

Imertion. — The  middle  of  the  length  of  the  line  of  insertion  cor- 
responds closely  with  the  middle  of  the  lengtli  of  the  humerus,  but 
the  insertion  includes  rather  more  than  a  third  of  the  length  of  the 
bone.  Its  distal  end  is  almost  in  line  witli  the  middle  of  tlie  distal 
end  of  the  bone,  but  its  iimximal  end  is  nearly  midway  between 
the  ventral  and  cejihalic  aspects.  The  caudal  border  of  the  line  of 
insertion  is  well  defined,  but  the  cephalic  is  not  so  clearly  separable 
from  the  insertions  of  the  spino-deltoid^m^  and  brachiulis^  and  a 
strong  fascia  sometimes  extends  proximad  from  the  border  of  the 
luascle  toward  the  trochiter. 


LAXt?TA  ETTALIS,   DT.   CRPniLICA. 

9  ffll.   SjTtonjxaj. — *•  Lt  teeond  ehtf  rfu  large  pr-^oml,  m  jutriif.  antfrieun,"  S.-D., 
A,  II.  343  ;  {•fft'niliM,  pirt  S.  •'  n^ctatkttlnr  part."  M!v.,  B.  147. 

Ftcore*. — Sl«nul  end  (79,  left  tude) ;  hamcral  end,  reOeoted  (7*^.  left  side)  ;  inflertioo 
ans  (6H,  Wti. 

OeneraJ  Deaoription.  ^Narrower  and  thicker  than  the  cctal 
layer:  15-18  mm.  wide;  fn)ra  the  prast^rnum  and  raphe  to  the 
proximal  fourth  of  the  cepJinUc  side  of  the  humorug. 

IHssection.  —The  artery  and  nerve  mentioned  (?  G49>  as  passing 
&VII1  the  ental  to  the  eetal  layer  of  the  ecfoperloraJis  usually  |»ene- 
tmt<>  the  former  through  a  narrow  interval  about  one  third  of  the 
di^rtance  from  the  meson  to  the  humerus.  Tliis  interval  u^^ually 
marks  the  line  of  separation  between  the  cephalic  and  rnndal  rlivi- 
sion  f>f  the  ental  lamina  <)f  the  ectopectoralis.  Mesad  of  the  inter- 
val, tlie  plane  of  separation  is  at  a  right  angle  with  the  surface  at 
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tho  lunsclc,  bnt  laterad  nf  it  the  plane  becomes  oblique,  with  a 
dorso-cephalic  direction  which  is  moif^  marked  ncaivr  the  humerus. 
Transect  by  an  ecto-enlal  iucisiou  opposite  the  arlerj*. 

In  reflecting  the  sternal  jwirt,  note  the  close  union  of  the  entiil 
surface  near  the  meson  witli  the  octal  surface  of  tlie  aterno-mafitoi- 
deuJt.  In  rellecting  the  iiunienil  jKirl,  note  that,  excepting  at  the 
caudal  border,  the  muscular  Hbers  cease  along  tlie  ventral  raai^n 
of  the  trochiter. 

§  063,  Origin. — The  caudal  two  tliirds  is  from  the  lateral  snr- 
fece  of  the  prsesttfiTium  cephalad  of  tlie  attachment  of  the  first  costi- 
cartilage ;  the  cephalic  third  from  tlie  median  raphe  and  from  the 
ectul  surface  of  the  stfrno-tnagfoide/ts. 

Insertion. — Along  a  curved  line  upon  the  cephalic  surface  of  the 
proximal  fonrtli  or  fifth  of  the  humerus  (Fig.  68,  60).  Tiie  line  of 
insertion  Iwgins  S-4  mm.  proximad  of  the  proximal  end  of  the  inser- 
tion of  the >c/«/  lamina,  and  sometimes  very  slightly  vpnlrad  of  it. 
Tlie  dLstal  two  thiols  of  the  line  extend  doi-so-proximad  to  a  point 
Juatventrad  of  the  slight  elevation  y77>cl.  micoaUUe^  see  M.  j/iico- 
stalis)j  distad  of  the  Fs.  trochiteriana  (Fig.  45.  B\  where  it  usually 
turns  slightly  ventrad  so  that  tiie  proximal  third  forms  an  angle  of 
20-30  degre»»9  with  the  rest.  The  lino  ceases  about  8  mm.  fnmi  the 
proximal  border  nf  the  trochiter  at  the  edge  of  the  Insertion  of  the 
M,  supraspinatus. 

LAHnCA  nTTAUS,  DT.  CAODAUB. 

S  6.VJ,  Synonymy.—'*  L»  teeond  fh'f  du  targn  prHoral,  nt  partU  pMUrimre'*  R-D., 
A.  II.  343  ;  pfftirralu.  ptirt  I'  (»n  pitri),  Miv..  B.  I-W 

Figures. — P»rt  ot'  cctal  upeot  (71,  riglit  Bule) ;  liumermi  eod,  reflected  (73.  left  sidp) : 
Inai-rtluii  line  (6tt). 

General  Description.  —The  widest  and  longest  portion  of  the 
ectffpfcforal/'s^  cxchiding  of  course  the  parfo-fintuhrarfiiaUs  ;  from 
the  cephalic  part  of  the  sternum  to  the  second  and  third  fifths  of 
the  ventral  bonier  of  the  hnmerus. 

Dissection. — The  cephalic  border  has  b«?en  indicated  dnring  the 
disse(rti(m  of  the  cephalic  diri.sion,  and  the  candal  border  during  the 
dissection  of  the  caudal  division  of  the  pectodnUbrachialig.  Lift 
Imth  borden*,  but  dissect  up  the  middle  of  tlie  muscle  from  the 
cephalic  toward  the  caudal  border,  using  the  tracer  and  the  handle 
of  the  scalpel  so  as  to  avoid  catting  the  subjacent  muscles ;  then 
transect^  and  reflect  both  ends  until  bone  is  reached. 


I 
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Origin.— By  fleshy  IHwra,  from  tlie  lateral  bord<'r  of  the 
pTtntcrnal  keel^  and  fi-om  tlie  Jlrst  mesosterneber  and  paH  of  the 
gecondt  thus  tilling  the  iuteiml  U'twwu  the  origin  of  the  cephalic 
divKsion  and  tJtat  of  the  pecto-anteftrackialis,  dei.  caudaiis. 

Imsertion. — Along  a  lino  occupying,  approidniately,  the  second 
'.-Hid  third  fifths  of  the  ventral  border  of  the  humenia,  thus  ventrad 
of  tho  linos  of  insertion  of  tlic  cephalic  dirision,  and  of  the  ectal 
lamina.  The  iiist:'rtion  is  somewhat  variable  in  detail,  bnt  a  sim|)le 
form  is  the  following:  The  c<?phalic  half  continues  floahy  to  the 
l)oue,  while  the  caudal  half  is  iiiserte<l  by  a  thin  t^'ndnn  'd-1  nmi. 
long.  The  pmximal  end  of  the  Hne  of  insertion  is  nearly  opposite, 
bat  2-3  mm.  veiitnid  of,  the  distal  end  of  the  line  of  insertion  of  the 
ccplialic  division,  and  the  distal  end  is  close  to  the  distal  end  of  the 
Une  of  insertion  of  the  ectal  lamina. 

M.   ENTOPEfTOHALIfl. 

%  6SA.  Renurk. — Tlte  remainder  of  Uie  |M>i-tDrB.I  mant  fornix  at  Imhi  thn>A  ilIvisiorM 
which  an  sufBckntly  dlstioct  in  orltrlc  or  InsortioQ  lo  n-arrant  acparaU]  descri[>iinnfl.  but 
whkfa,  perhBpa.  are  all  parts  of  wbat  xa&j  \»  n^rded  as  a  Urge  rcpmcnutlvfl  of  the 
"pgettraliM  mtnor"  of  nianl^  573). 

Th«ae  muncukr  dl\i*ioii«  are  voiy  variahU-  in  niimbor,  form,  p-mnwtioo  wilL  eftcb  ot}i«r 
■ad  tmaBOna  attachtm^nt.  In  tr'Mptrct  to  Bute  then;  an-  mnriietl  diflt-retues  between  iodirid- 
i;  in  vrmnfc  or  feohlcnttA,  Ibf  RMW^fl  may  If  not  only  tliin.  but  uiort-or  k'VB  Rubdiviib-d, 
while  u>  adult  or  robust  anlmala,  tbejr  ore  aonietiniee  ulmwt  wuUauous  with  each  other. 

Srpoture. — So  much  as  was  not  concealed  by  the  M.  ectopecto- 
ralU  IB  covered  by  a  dense  layer  of  connective  tissue  which  must 
be  removed. 

DT.   CACDALU. 

CSA   Synonymy.— " F^ premUr  rhtf  da  grand  petion^"  ^-T>.,  A.  11,841 ;  peetcralif. 
S  tin  juttt).  Mi*-.  B,  147. 

FipiFes,— The  ectal  upect  (73,  both  siden):  htuiieral  rail,  reflortod  (78);  Inst-rtioo 

General  Description. — A  thii^k  l>atid,  from  tTie  O'tlt  vm-sosteme' 
dr/ and  somitiint-s  the  ctipkisternum  to  i\w  proa^imal  kalf  at  lioo 
J^ths  of  the  rentntl  border  of  the  humeral  diaphysis. 

Dissection. — The  line  of  separation  IxHween  the  cephalic  and 
randal  divirtions  is  about  midway  of  the  width  of  the  whole  mass, 
at  about  3  cm.  tronx  the  humerus ;  it  coincides  nearly  with  a  line 
drawn  from  the  surgical  neck  of  the  bone  in  the  direction  of  tJie 
fibers  of  the  muscle.  The  degree  of  sex>aration  varies  greatly,  and 
16 
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sotnetimes  one  or  both  of  the  diTisions  sliow  signs  of  subdivision. 
In  the  fip-'ciracn  tigund  (Klg.  72^,  the  cephalic  division  pi-efifiittj  two 
well-marki'd  subdivisions. 

Near  the  humerus  the  interval  l>etween  the  two  divisions  is 
usually  wide,  but  toward  the  sternum  the  cephalic  border  of  the 
caudal  overlaps  the  caudal  border  of  the  cephalic  division,  and 
sometimes  their  sepamtion  cannot  be  effected  witliout  cutting  fibers. 
At  the  sternum,  however,  the  overlapping  sometimes  hanlly  exists. 

Tile  rautlal  border  has  l>een  exposed  during  the  disstx^tion  of  the 
latisslimiJi  and  dermo-humeraUs^  whose  humeral  ends  ai-e  connected 
with  this  mustile  at  the  bicipital  nrrh  (Fig,  73) ;  but  the  sternal  half 
of  this  border  is  closely  united  with  the  cephalic  border  of  tlie 
xiphi-humeralis,  which  it  overlies  in  its  humeral  half.  The  xipJii- 
huineialis  may  be  recoj^Tiized  by  il»  loose  and  wide  origin  at  the 
epigastrium.  Carefully  disengage  the  two  muscles  at  their  crossing, 
then  transect  the  caudal  division  of  the  etitopectoralis, 

§  667.  Origin. — By  fleshy  or  short  tendinons  fibers  from  the 
bordpr  of  the  last  2  or  3  mesosternebrfe,  and  sfimetimea  from  llie 
cephalic  part  of  tlie  xiphistemum,  and  from  the  intervening  nodes. 

Insertion. — Variable  and  complex,  and  not  easily  described, 
exre])ting  In  connection  with  the  other  elements  of  the  bicipital  arch. 
At  about  3  cm.  from  it,s  attachments  to  the  ventral  border  of  the 
humerus  tlie  caudal  border  is  connected  with  the  latinsimuJt,  and  its 
entiil  aspect.,  along  an  oblique  line  passing  proxirao-cephahul,  is 
sometimes  unitrtl  witli  tlie  thin  tendon  of  the  xipki-fiumeralts.  For 
the  sake  of  distinctness,  this  union  may  be  severed  close  to  the 
ental  surface,  some  fasciie  passing  from  the  caudal  border  of  the 
tendon  to  the  surface  of  the  M.  fyiceps  may  be  removed,  and  the 
e.xtent  of  the  true  insertion  may  be  seen  more  distinctly. 

Like  tliat  of  the  caudal  division  of  the  ental  layer  of  the  ecU>- 
pectoraUs,  the  insertion  is  partly  mnscular  and  partly  tendinous. 
The  line  of  attachment  is  about  3  cm.  long,  and  extends  from  the 
base  of  the  tn>chiter  along  the  ventral  bonier  of  the  humerus  to  a 
point  near  the  junction  of  the  second  and  middle  fiftlis  of  the  length 
of  the  whole  bone,  and  opposite  the  junction  of  the  muscular  and 
tendinons  parts  of  the  insertion  of  the  caudal  division  of  the  ental 
latnina  of  the  ectopeetorallji.  The  proximal  third  or  two  HfUie  of  the 
insertion  is  fleshy,  the  rest  is  a  thin  tendon  about  1  cm.  long. 
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DT.   CKPnALfCA. 

g  M&   SroonTTny.— ''£lt«r»»-frtMAA^>A,"  B.D.,  A,  TI,  |t7  ;  ptetaraliM.  part  .r  (»n 
psrO,  BUT..  B.  147. 

Figures,— Ectal  aspact  (7S,  left  stdo):  butnera]  end,  roflcrted  (79);  iiuortion  area  (08. 

0«iieral  Description. — A  tliick  tand,  much  widened  at  the 
sternum  ;  from  uil  llic-  mesostcniebnr^  exceptinrf  thv  first  and  sixth 
— or  Jl/th  and  sixtJi—HntX  from  the  intervening  and  ierminul  Tiodes, 
to  the  hend  of  (he  humerus. 

Exposure. — Botli  borders  havp  been  exposed,  the  cephalic  by 
the  r».fle€tion  of  tlie  eclopectoralls,  tlie  caudal  by  the  rellection  of 
the  caudal  division  of  tlie  entopectoralis. 

Dissection.  —The  humeral  end  must  bo  reflected  with  gi-eat  care, 
and  the  pnilimiiiary  examinalitm  should  l>e  made  witli  the  tracer 
rather  tlmn  witU  tlio  scalpel.  Particular  pains  should  bo  taken  to 
avoid  cutting  or  bi-eaking  a  slender  tendon  wliich  eonietimes  extends 
from  the  cephalic  border,  dost;  to  tlie  humerus,  to  the  coracoid 
pfooees  of  the  scapula  (Pig.  73,  Tn.  x.). 

The  cctal  libt^rs  of  the  muscle  cease  at  the  supras^nnatus,  and 

to  bo  inserted  upon  it,  but  the  coracoid  margin  of  the  latter 

lo  may  be  dissected  up  for  1-5  mm. ;  there  ^^nll  be  exposed 

a  U;ndinou3  continnation  of  the  entopectoralis,  which,  as  to  its 

cephalic  half,  cannot  be  separated  farther  from  the  tendon  of  the 

^^Wttprftipinfttux  without  cutting  the  tendinous  til>ers. 

^B  §  659.  Insertion.— At  the  border  of  the  overlapping  supraspi- 
^Muaiu*  the  fleshy  part  of  tlie  present  muscle  is  replaced  by  a  tendon 
^ftwhich  is  attached  to  the  candal  aspect  of  the  tiT>chiter,  and  along  its 
^Prt'otral  border ;  this  attachment  is  in  line  witli  the  insertion  of  the 
raudal  division,  and  terminates  1-2  mm.  from  its  pmximal  end. 
The  caudal  half  or  tliird  of  this  tendon  is  thin ;  the  rc^st  is  thick  and 
fused  with  the  ental  surface  of  tlie  tt^ndon  of  the  suprasptnatus  so 
iliat  tlie  reapective  areas  of  attachment  can  be  ascertained  only 
approximately.  The  latter  muscle,  however,  is  on  the  cctal  side, 
juid  occupies  the  crest  and  cephalic  asptH;t  of  the  trocliiter. 

In  addition  to  the  tendon  of  direct  insertion,  a  slender  bond 

etimes  extends  ftvm  the  cephalic  border,  just  at  the  Junction  of 

muscle  and  the  tendon,  and  is  attached  to  the  border  of  the 

aeofd process  \)ctvreon  its  tip  and  the  prominent  coracoid  lip  of 

the  glenoid  fossa.    This  tendon  probably  represents  the  coracfiwi. 


proco 
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insertion  of  the  entire  eniopectoralis  in  som*"  monkeys  and— ^more 
oornnionlj — in  man.  As  to  (he  frequency  of  tlie  humeral  iutserlion 
of  tlie  human  M.  eniopectoralis,  see  Macalister,  Proc.  Roy.  Irish 
Acad..  X,  142, 


M.   XIPIII-HCMEIIAUS. 

^  fHJO.   Synonymy,— "ZrfjftWMfMi^^rfWjmmrf  jwrf(»rM/."8.-D..  A,  II,  84J  \  ^pettoraii*. 
part  i.  Miv..  B,  117 

Figures-— Pnn  of  eclal  Mpt'ct  (TSt ;  humenl  end,  reOeeted  (78) ;  lOMrtlon  ipote  (fl»). 

Z^xposure. — By  the  a'tlectiou  of  the  other  portions  of  the  jjec- 
toral  matt!). 

Qeneral  Description. — ^Tlie  longest  and  most  slender  member 
of  the  peetonilis  gr^iup  ;  from  the  median  raphe  at  the  epigastriwrn 
to  tlie  proximal  end  of  the  knmeruJi.  The  length  of  the  cephalic 
border  is  soTuetimea  20  cm.,  while  the  width  at  the  middle  ib  only 
4  mil). 

Dissection  and  Origin. — The  caudal  border  was  exposed  during 
tlie  dissection  of  the  MAT.  UUissimus  and  der7no-7iumerali8  ;  the 
cephalic  border  during  the  dissection  of  the  caudal  division  of  the 
3f.  eniopectoralis.    Transect  the  muscle  near  the  middle. 

In  Deflecting  the  proximal  part,  note  that,  1-2  cm.  from  the 
meson,  the  loose  connective  tissue  between  it  and  the  thoracic  parie- 
tes  is  sometimes  rt?placed  by  a  linn  tendinous  attachment  to  the  8th 
costal  cartilage  and  to  the  fascia  covering  the  Af.  rectus  ;  the  mns- 
cular  fibers  cease  at  about  \\w  same  \mnX-,  and  the  thin,  wide  tendon 
is  connected  with  its  i)latetroi>e  by  a  median  raphe,  the  position  of 
which,  as  regards  the  xiphistenmni,  is  quite  variable. 

§  661.  Insertion. — ^Tho  humeral  conmxitionB  am  complex  and 
variable.    In  passing  the  laii^simus^  it  is  usually  connected,  by 
tendinous  fibers,  with  the  ental  Hurface  of  that  muscle,  then,  indi- 
rectly, with  the  eniopectoralis  and  the  other  elements  of  the  hicipifat 
arch.    Just  b*'yond  this  conne<?tion  the  narrow  muscle  is  replaced. 
by  a  tendon  which  usually  widens  as  it  nears  the  humerus.     In  thf* 
broad  sheet  so  formed  may  usually  be  detected  thrive  more  or  les^ 
distinct  bands  with  attachments  as  follows  (Fig,  66,  71,  73):   (Jl.> 
upon  the  bicipital  border  of  the  trochin,  just  cephalad  of  the  inser- 
tion of  the  Af.  subscapular  is ;  (B>  and  (O)  just  caudad  of  the  inser- 
tions of  the  cephalic  and  caudal  divisions  of  the  eniopectoralis.    A^ 
a  whole,  therefore,  the  tendon  spans  the  bicipital  groove. 


AltCDS  BICIPITALIS-THE  BICIPITAL  ARCH  (Pig.  73). 

j  062.  This  name  is  given  to  the  tendinous  arch  thi-oiigh  wlildi 
tbe  M.  hiarps  (Fig.  T3,  75).  In  man,  uorniaUy,  the  eclopecto- 
ralis  juisscs  ectad  of  the  biceps,  while  entad  of  it  jwiss  tlie  t<!iidons  of 
tlie  laiissimus  and  (eres.  In  the  cat,  as  in  the  Mammals  generally, 
there  is  a  union  of  the  ental  with  tlie  eotal  muscles  ho  aa  Id  form  a 
complete  arch  over  the  bUeps.  The  ectal,  or  ceplialic,  pillar  of  the 
arch  is  fiiriiied  by  the  caudal  division  of  tlie  enUtpt-rhiralis ;  the 
eutal,  or  caudal,  pillar,  by  the  teres  and  lathxlmy^,  while  the 
xiphi-humeralia  and  dermo-hunttralu  are  connected  with  one  or  the 
ther  pillar,  with  the  niusclea  composing  them,  or  with  the  convex- 
of  the  arch  itself. 


Explanation  of  Pig.  73. — ^The  ental  aspect  of  the  muscles  about 
leA  ahould(^r,  and  tlie  ectal  aspect  of  the  J^M.  serratus  imifjnu^ 
UnUor  aiifftdi  scapula;. 

Preparation.— After  the  dissection  and  reflection  or  removal  of 
tinsacU'^  of  tlie  tni|>ezius  and  ^HHTtoralis  groups,  and  of  the  other 
alifady  described  as  cniiiiiH^tiiig  the  soma  with  the  arm  and 
iioalder  ^rdle,  the  arm  and  scapula  were  turned  dorsad. 

Un  muscles  {sc<t/e/n')  not  described  her<'in  have  lieen  wholly 

from  the  neck  and  cephalic  pfirt  of  the  thorax,  and  of  the 

[)f.  edoldiquus  (abdominis)  there  is  left  little  more  than  the  first  six 

Idlgiliitions.     There  an*  thus  tfX|>os»*d  the  J/.  reHus  with  its  wide, 

tliin  tendon,  and  |)arts  of  the  costal  caHUages  7-^,  with  the  iutor- 

"eoing  MM,  intercostales. 

Bous,  etc. — Arev»bie4fiitnii9.vr\\^i\\m  ccgtlialic  antl  ca\n\o\  pUtam  t(^m,  tfpluUiea  vvA 
«Wi<lli<)— The  Unp]ul  nrrh  (§  tf(t2).— Thin  i.t  w«>n  to  t-mbracc  thu  .V.  hu-epa.  There  is 
*MiU«fmblo  TarlMj  in  the  mutual  reliitiuna  of  tu  cDDMiitu«iitii.  In  the  pn'|iaruiloa  fig- 
*M.tHo  M.  &lMMiiTi'uiu]j;bt  be  said  toi-nterlnto  ihe  compoftltioa  of  boTli  pillars,  and  ibo 
'  tfrm^vmeroUf  does  not  directly  reach  the  arrb  nt  all. 

(Wa  awl  fartiiago  (§^  441.  443). — The  tint  rib  Is  exposed  and  the  name  ti  written 
wcoa.  Ttiv  atvruiU  (.-ihIh  of  thi*  eighth,  sinth  and  XAnuxh  ribti  are  w-vn  near  iho  cat  bur- 
■tof  the  JT  «ii/iliquu9.  T1h>  flmt  c(wticnHi!a};«-'  nfiurcis  intwrliuii  to  the  U-nduii  uf  the  M. 
'*(ll^aad  parts  of  thii  wft-pnth  to  the  lenlh  «[i5»'iirliL"tn(fn  theniarghiBOf  the  JOT.  rflrfu* 
'MuftiWyuuj  ;  c)ai>Hh<*m  their  iMmitinii  is  tiidiraitHl  liv  dntlf^  lini'H. 
biaptfpkffft  ofciroiM— Tlie  imnsverae  processefl  of  the  cervlca]  vert<!hne  (§  481).— 
^1  1W  an  nombered  1-7,  bat  uo  name  hua  been  n-rtltei]  near  them.  Noto  the  pradnal 
^B  *»•>•«'  In  the  extent  of  their  bifurcation  toward  the  modal  end  of  the  aeriea. 
^K     fn,  (/Voewtfwf)  e'fract4deu»~T\w  cvraooid  prvcuea  of  thv  acapnia  <F1;.  48.  44,  48  A  ; 
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Tn.  tr. — The  tendlnoue  slip  tmrn  tho  border  at  th#  cephalic  diviaion  of  the  if.  «rtopeeto- 
retiM  to  ih«  conootd  prooen  (g  05Di. 

TVaeAsa — windpipe  (Fiji'.  89). — The  transvenw  linua  Indicate  merelj  the  geoonl 
appearance  of  this  tabe.  and  not  ibe  oiuabur  cf  iU  rings. 

Xip/tutemytn  (Fig.  -10.  73»  g  4M).  • 


\- 
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Fie.  78.— Brtal  Aafsct  op  the  Lktt  Shouuies  Hoscleb,   i:  : 

TUB  JVJf.  aMBJUTCSJUeMfS  AXD  tsrATt>M  AXOCU  aCdfCLS- 


Ai.  Ahpect  or 


Muscles.— The  followlnft  an  not  panictUarljr  deecribcd  ;  the  narabere  placed  after  Uui 
umee  desifrnatc  the  other  figar«s  in  which  they  sppear : — 

^tmius  i67) :  tterno-IhgrQidnui  (72) ;  rtelvt  (T2) ;  Ktabliqttv*  (?S^ :  intereoiUUit. 

Bittern  f^61il). — The  proximal  tendon  in  ieen  puuing  fiiUid  of  the  ligamcDt  whirh 
spans  tlii^  OtttalialfiHpil'ilia  (Fig.  40  and  4fi.  B),  and  emerg'iiiB  a^u  nean>r  the  Prr.  ftrnt- 
coidfig;  it  tit  Dot,  biiwt'Vftr,  lnaert«]  into  it,  but  ojiod  the  T'lbtrfuium  bitipitaie  (F\u.  4.j,  A}. 

Vttraeoidtua  (§  6<W). — Only  tbo  cnpnt  hrete  \n  seen,  arieiug  from  the  ooiacoid  proees* 
and  pawing  to  the  nock  of  the  hamenis.     The  caput  tongum  appeam  tn  Fig.  73. 


jr.    SBSRATCS   MAOJWa. 


947 


t 


UtrmoAvneraUs  (g  6S9).— A  put  of  thb  Is  wen  to  pass  to  the  ectal  aspect  of  the  JT. 
'mut. 

14,  dv.  taudaUt  (%  656>. — Ah  id  Fig.  72.  whirL  was  laken  from  tlie  nme 
tioD,  this  dlvisloti  preMOtfl  b  wcU-marktwl  flubdiviHion. 
BMfp»ct«ratu,  dr.  cfpHaliea  (g  eS8). — Thicbc-r  than  llie  caudal  diyieiitii,  tliia  is  inaartad 
opon  the  trochiter,  but  bt^ra,  u  la  some  otbur  cases,  a  aleader  tendon  ( Tn.  j.)  pUMi 
Id  the  eoratfid  proctju. 

ZatiMimtu  (^  63-'>). — The  ectal  ospeel  was  presented  in  Pig.  66  and  07:  here  are  iieoD 

i«  eotal  flurlace  and  it«  oonnecUans  with  the  airta  btcipUali*  mid  thi;  Jf.  Um*. 

LtwUvr  aitgnU  aeapula  {%  666). — The  gcooral  a]>iM.iimn(»  of  tlif>  muscle  is  fairlv  indU 

Ckud,  hot  tht'  Kmnval  of  the  other  soft  parts  fmni  the  lino  of  orifrin  Iibh  givt^n  the  proxi- 

naJ  end  the  look  of  haring  b^n  cut  nfT.     The  proxiaio-eeplialic  anglo  also  extonds  stnne- 

whal  too  far  oephalad.     The  interral  between  it  and  the  *errattia  magnva  was  artlfldalljr 

The  two  moacleii  are  •.'WUeuily  partit  of  the  same  gc-n<>ra]  muscaJar  limioA,  but 

•uffidonl  practical  h-'omoiis  for  tn-alio^  of  tbL>m  wpuratvlv. 


KftDdaerd. 

^v|h«r»am 

^1      f^ima  maitotdem  {fi  632).— Tbl^  is  hetu^r  shown  in  Fig.  72. 

W      Batma 


8iAatof*UariM  i^  070).— Kep^Kially  noteworthy  are  tho  appenrance*  of  Ita  continoi^ 
wtih  ibe  adjaoent  moactea,  *erratva  magnut,  Ut'EtiT  anguU  KopvUt,  ttra  and  nipniapjiM> 
tiUL    Its  tendon  of  tiURrtino  if)  croseed  by  the  foraeoidevt. 

8mpr<tKpinntu9  (§  975). — Botwctn  this  and  the  bumeml  part  of  the  tuhtimpviaria  ia  the 
lltasfutar  IntcTval  mentioniHl  in  the  diswclioii  of  the  ftrraeoidfUt  {%  068). 

Ttrts  (^  080k  — Aa  in  tbf>  othir  flgunw,  tlu-  word  tnajer  haa  been  inadvertently  added. 

XipluhuHuratu  (g  600).— The  humeral  end  ia  reflected  like  the  two  tlirlaioDS  o!  tba 
mtapeetar^iM. 

Ocefyito-aenpuiaru  (g  617)l— Its  TeotnU  margin  ia  Men  to  thicken  candad. 

R   SEHHATrs   MAQNOa 

I  6ft4.  STnonyay. — Tha  human  tfrr<itui  mngmtf.  O.,  A.  403,  Q..  A,  1,  106  :  "grand 
^tdi-  (ihor»cic  portionj,  8.-l>..  A,  II.  *»  :  grand  dentet?,  Ch.,  A.  250  :  great  amratm, 
(V  (Ft).  A.  330  ;  $emUu4  mngtu*.  Miv..  B,  146. 

FtCam.— Eiotal  aspect  (78) ;  scapular  end  (75);  inaertioo  area  (48). 

Foiture. — Latericnmbent;  tlie  venter  toward  tlie  dissector;  a 
Uock  transvt'ivi*'!}'  under  the  thorax  just  cauda*!  of  tlie  ellwws. 

Erpotrare.— For  ttie  complott^  exposure  of  thifi  nuiscleit  isnoces- 
'Uj'toivfloct  all  the  muscles  thus  far  euuineratt'd,  excepting  the 
tUmo-znaAtoidt'iis ;  also  to  remove  tlie  larger  jiart  of  tlie  thoracic 
pottion  of  the  JA  ectohliquus  ''external  oblique  muscle  of  the 
iWomen  "  (Fig.  73).  and  tn  remove  or  partly  displace  the  thoracic 
portion  of  the  M.  rectus  and  some  other  muscles  upon  tlie  cephalic 
"Ifion  of  the  thorax. 

Ult  the  elbow  so  that  the  brachinm  rests  at  a  right  angle  with 
*^ode  of  the  neck.  Pisi^ect  out  the  fat  and  connective  tissue  thus 
*ipo«(»d  betwtvn  tlie  slionlder  and  scapula  and  tlie  thorax,  then 
4ividt»  and  reflect  the  axillary  vessels  and  nerves.  This  ^ill  permit 
^  whole  arm,  with  the  scapula,  to  be  turned  dorsad  so  as  to  expose 
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the  lateral  wall  of  tho  thtiras.  Sometimes  there  will  be  found  a 
slender  muscle  extending  from  the  muscles  covering  the  ventral 
BurHuie  of  the  cervical  vurtcbrffi  to  the  J/,  t^res  which  lies  along 
the  glenoid  border  of  the  scapula. 

General  Description.— A  thiclv,  tmpczoidal  muscle,  from  all 
the  ribs  and  cariihif/es,  exet^pUng  the  hisl  3  or  ^,  to  the  caudal 
three  fifths  of  the  certetyral  border  of  the  scapula.  It?  cephalic  bor- 
der is  continnoua  with  the  caudal  border  of  the  levator  anguli  scap- 
nliPy  with  whicli,  indeed,  it  st-eins  U>  form  a  single  muscle.  The 
independence  of  the  two  muscles  in  man  results  from  the  ubsence  of 
BO  much  of  the  lev.  anff.  scap.  as — in  the  cat — arisee  from  the  last 
three  cervical  vertebrse. 

Dissection — Near  the  vertebral  end  of  the  first  rib  note  the 
emergence  of  au  artery  and  nerre.  Extending  raudud  from  this 
point  note  the  slightly  raised  border  of  a  long,  flat  muscle,  one  of 
the  Scalcni ;  divide  this  at  the  fourth  rib,  and  reflect  the  two  ends, 
to  the  9tli  or  10th  costal  cartilage  and  to  the  cervical  ntnscles  re- 
spectively. Nearer  the  ventrimeson  lies  another,  and  wider,  ribbon- 
shajx^d  muscle,  the  rectus  tJtoracls,  the  thoracic  continuation  of  the 
recluJi  abdmninis.  Reflect  this  muscle,  together  with  the  strong 
foscia  between  it  and  the  ventrimeson,  cephalad  as  far  as  the  1st 
rib,  and  c«udad  to  the  f>th  or  HMh. 

Now  turn  the  arm  ventrad  so  as  to  expose  the  ental  surface  of 
the  combined  serratus  maffnu^  and  levator  anguli  scapvJ-ee.  Dis- 
sect up,  or  divide,  the  rather  densMi  fascia  which  extends  from  the 
dorso-candal  and  dorso-cephalic  borders  upon  the  neck  and  thorax. 
Lift  the  arm  from  the  thorax  su  as  to  put  the  whole  muscle  uimo 
the  stretch,  and  examine  the  ectal  surface  along  a  lino  extending 
from  the  point  of  emergence  of  the  artery  and  nerve  above  men- 
tioned— corresiwnding  with  the  vertebral  attachment  of  the  first 
rib — to  the  vertebral  border  of  the  scapula  at  or  near  the  Junction 
of  its  coracoid  and  middle  thirds,  and  opposite  the  vertebral  end 
of  the  mesoBC^apnla. 

If,  along  this  line,  runs  the  principal  bmnch  of  the  artery,  the 
division  «if  the  entire  ma:*s  into  a  caudal  part,  the  Rt^rratuft  maf/nv^ 
and  a  cephalic  f»art,  the  letntor  anguli  scapula^  can  usually  bo 
made  without  cutting  many  fibers  ;  but  in  some  cases  it  may  be  bet- 
ter to  leave  the  muscles  connected.  Note,  in  either  ca.se,  tliat  the 
M.  serraiujf  presents,  in  its  thoracic  half,  divisions  currespouding  to 
the  ribs,  while  the  other  muscle  is  continuous. 
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Mvidi'  the  coniipotive  tisauf,  sometiines  qnito  firm,  wliich  unites 
I  tXiose  subdivisions,  and  then  transect  the  ninscle  itself  along  a  curved 
line  about  3  cm.  fi»m  the  scapula.  For  (greater  ease  of  examining 
he  attachments  of  the  sutidivisions,  continue  the  intei*val  just  cnu- 
of  the  4th  rib  to  the  cut  edge  of  the  muscle.  In  i-eflerting  the 
Iv^o  i»art9  thus  formed,  note  the  paasagt?  of  nen'es  and  vessels  to 
tht'm  from  the  intercostal  spaces.  The  muscle  is  usually  tender, 
id  the  traci-r  sliould  be  uswl  ratlier  than  the  knife  in  clearing 
Vnai.^  the  connective  tissue  at  the  attachments  of  the  subdivisions. 

Origin. — A  line  drawn  tlirough  all  the  origins  describes 

altout  the  fifth  of  a  ciivle,  extending  from  tlie  middle  of  the  1st  rib 

the  middle  of  the  Otb  or  10th.    Tlie  4th  suMivision  extends  almost 

Unnitly  dorsad,  the  first  and  la^t  extend  dorso-caudad  and  rlorso- 

oepbalad  respectively,  while  the  intermediate  ones  vary  in  direetiofi 

scoording  to  position. 

The  first  subdivi^tion  arises  from  the  1st  rib  along  nearly  or  quite 
le  wliole  of  its  caudal  border ;  toward  the  sternal  end  it  is  over- 
ipped  to  some  e.vtent  by  the  attachment  of  the  scalenjis  above 
tioui'd ;  the  2d,  from  the  2d  costal  cartilage  1-2  mm.  from  its 
with  the  rib,  and  sometimes  by  a  short  tendon;  the  3d  and 
'UK  from  similar  iioints  ujion  iheir  resjjective  ribs  or  just  at  the 
point  of  uuion  of  the  ribs  and  cartilages ;  the  5th.  at  the  point  of 
junction  ;  tlie  Otli,  7th  and  8th,  from  their  n^spective  ribs,  at  gnid- 
ually  increasing  distances  from  their  junctions  ;  the  9th,  at  about 
icm.  from  the  junction.  The  lines  of  attachment  of  the  first  and 
the  lass  coincide  very  nearly  with  the  axis  of  the  ribs  ;  those  of  the 
oat  four  are  nearly  at  right  angles,  while  those  of  the  remaining 
lluw  are  oblique.  A  KHh  nubdivision,  from  the  lOth  rib,  some- 
ti&H  occurs.    It  should  be  carefully  looked  for. 

Insertion. — The  scapular  attachment  is  continuous,  but  in  two 
parts :  ^A)  the  caudal  two  to  three  fifths  is  by  a  short  tendon  along 
tlieental  edge  of  tlie  vertebral  border  of  the  sojipula  ;  iB)  the 
'PDiainder  is  by  fleshy  tib^-rs  ujjon  a  triangular  area  near  the  ver- 
k'bml  Iwrder  of  the  subscapular  fossa.  10-15  mm.  long  and  4-8  uin]. 
*idp.  The  wider  end  of  this  attai  liment  is  opposite  the  vertebral 
*od  of  tin*  mesoscapula,  and  is  continuous  with  the  iusertiou  of  the 
fc»otor  angyli  scapula. 
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H.   LEVATOR   ANGULI  SCAPULA 

S  WOL  570007017.— The  houiao  temtor  ansaii  tenjmlo.  Q..  A.  376,  Q.,  A,  I,  lOS ; 

"ffrohd  denUU"  [the  oerrical  ponioo],  S.D.,  A.  II.  33Ji ;  anguiaire  Je  Vomoplat,,  (.'h.,  A,  ' 

2tt3  :  angular  mutdt  vfOu  fenpulu  Ch.  {FI.,1,  A,  188  ;  letttlor  auguli  teapula,  Miv.,  B,  145.  , 

Figure*. — Ecul  aspect  (78) ;  ecapolir  end  (7S) ;  insertioD  aroa  (4S).  I 

Posture  and  Exposure.— These  are  the  same  as  with  the  serra- 
tu8  inaymiSy  excepting  thiit  the  block  may  Iw  under  tlie  neck,  aiid 
tlie  muscles  (scalenl)  covering  the  series  of  ventral  tubercles  of  the 
diapophyses  of  the  cervical  vertebrte  (Pig.  53)  must  be  removed. 

General  Deacriptlon. — Thick,  trapezoidal,  just  cephalad  of  the 
M.  serralu^  vmynns,  from  the  diapophyses  of  the  id'-7th  cervical 
vertebra  to  tlie  fitibscapular  surface  of  the  scapula  close  to  the 
vertebral  border. 

Dissection.— After  the  di\ision  of  the  serratu^  maffnu^,  this 
forms  the  only  union  between  the  arm  and  the  trunk.  Note  its 
compactness  as  compared  with  the  mnscle  just  named,  although 
sometimes  the  vert«^bral  end  shows  signs  of  subdivision.  Transect 
it  at  the  middle. 

§  607.  Origin.— By  fleshy  fibers  from  tlie  rounded  ends  of  the 
dorsal  tubercles  of  the  transverse  processes  of  all  the  cervical  verte- 
brffi  exceptiiijf  tlie  atlas  and  axis,  and  fr<im  the  ligaments  between 
the  tubercles.  Entad  of  the  attachment  will  be  seen  the  shining 
tendons  of  the  M.  jilagio-aiUobliqmt^  cerricalis.  The  line  of 
origin  is  about  6  cm.  long. 

Insertion.— Tlie  8oa])ular  attachment  is  by  flt^hy  fibers  ujion  a 
triangular  area  about  15  mm.  long  by  6-10  mm.  wide  (Fig.  43).  This 
area  is  eontimious  with  the  area  of  int«?rtion  of  the  serratus  mag- 
nus,  but  the  apex  points  in  the  opposite  direction,  that  is,  toward 
the  eoracoid  bonier  of  the  scapulii.  The  ental  surface  sometimes 
receives  the  insertion  of  the  occipito-scapularis  (§  617), 

Remark. — Tlie  ann,  with  the  acat'ul'>'  attAchm),  lus  now  been  sepanted  tVotn  Uto  trunk, 
and  may  be  (ItsuKlod  on  a  «rnftl1cr  trs/.  After  roTievriofr  the  lOH^rtinni;  of  tho  niaBcles  m^ 
tat  cxamloed,  thi:  tUwector  ma,v  remove  tUcm  to  vrlthUt  1-2  can.  of  their  attaclioieat. 


M.   COaAOOIDECS. 

%  688.  Synonymy.— The  hnman  roraeoJnafhiaiU,  0..  A.  407.  Q.,  A,  I,  3(M  :  "wowert 
brarJtinl."  :i.  0,  A,  ll.MQ:  '  cwmro  6j-oMw/."  CTi.,  A.  868  ;  rvraeokunuralU  Ch.  (Fi.t.  A. 
2M  ;  coraeo-brtuhia/ig,  MIt..  B,  14S. 

Figarts.— Caput  bmf  (73) ;  eaptu  Itmgum  (.75) ;  inscrtioo  ftro««  ^70. 71). 


■tra> 


Po«ture.— Tbo  brachium  forms  nt^nrly  a  right  angle  witli  both 
le  siapiila  and  theaiitebmchiuni.     Place  tlic  arm  upon  it«  crplialic 
sorface,  let  the  antebrachiuui  aud  manuH  rest  against  tlic  rim  of  the 
ly  toward  the  dissector,  and  place  a  block  flatwise  under  the 
ipula  and  slioulder  so  that  the  brachium  forms  an  angle  of  about 
43  degrees  with  the  tray. 

Exposure. — Remove  I  lie  fascia,   fat,  connective  tissue,   vessels 

I  and  nenea  upon  the  caudal  asjiect  of  the  shoulder  and  brachium. 
|n  doing  this,  watch  very  carefully  for  the  slender  tendon  (of  the 
tapitl  lon/fum.  Pig.  75),  whioii  extends,  in  some  cases,  n*?ar]y  the 
whole  length  of  the  brachium ;  use  the  tracer  more  than  the  knife, 
and  remove  nothing  until  sure  that  the  tendon  is  not  includetl. 

H  General  Description. — This  muscle  consists  of  two  parts  {caput 
^Bon{/uni  ami  t!p.  bref^c),  so  distinct  that,  if  they  wen?  lai^'r,  they 
^nrobably  would  be  regarded  as  two  muscles  (^  573).  Tliey  arise 
^■h)m  the  coracofd  jyroeess  of  the  scapula  aud  an*  in»(^rt4d  iulo  the 
Jtumerus  near  its  proximal  aud  distal  ends.     Both  x>urts  are  so 

Innall  a«  to  be  ea.sily  (jv^M-looked. 
DiflsectioQ.— Feel  for  the  coracoid  process  in  the  triangular  iuter- 
tal  at  the  head  of  the  humerus  bi^tween  the  distal  ends  of  the  sub- 
Mmptdnrift  and  xuprasphiatus  (Fig  73,  75} ;  the  tip  of  the  process 
ife  just  at  the  border  of  the  former  muscle  near  the  ai>ex  of  the  inter- 
tid.  C-arefully  lift  the  bortler  of  the  ttuhacapuJ/irlft  with  \\w  forceps, 
md  ttso  the  tracer  and  scalpel  to  dissect  between  it  and  the  slender 
eoToeoidetis,  Tlio  latter  lies  upon  the  capsule  of  the  joint  and 
wmetimes  adheres  quite  firmly  to  it. 

Separate  the  connections,  wlien  they  exist,  with  the  tnurer,  aud 
divide  tlie  muscle  so  as  to  follow  the  course  of  tlie  shorter  and  more 
flwiby  part  I  caput  brere)  from  the  coracoid  process  to  the  surgical 
ttwk  of  the  humenis.  The  dis-seclioti  nf  the  longer  and  more  sleii- 
^txtput  longrum  should  be  done  almost  wholly  with  the  tracer, 
vA  the  deliaite  tendon  should  not  be  pulled  in  tracing  it  toward 
tl»(liftal  end  of  the  humerus. 

^  6C0.  Origin. — Tlie  ctmimon  origin  of  the  two  heads  from  the 
tipof  the  coracoid  process  is  by  a  tendon  about  1  mm.  long. 

Insertion. — Tlie  short  head  is  ins*'rted  by  fleshy  fibers  ujion  the 
caudal  :*urface  of  the  surgical  neck  of  the  huraems  ;  the  length  of 
the  ai^-a  of  insertion  is  approximately  equal  to  half  the  distance 
fmm  its  proximal  end  to  the  jiroximal  end  of  the  humerus,  and  the 
iridth  equals  half  the  length.    The  ventral  margin  of  the  area  of  its 


%5% 


ANATOMICAL    TKCttNOLOaY. 


insertion  is  well  definwl,  but  the  dorsal  mai^n  is  in  contact  with 
the  aix^a  of  iusortion  of  tho  proximal  division  of  tlio  internal  liead  of 
the  trivepSy  and  soraetiraes  fasciculi  cross  from  one  oinsclc  to  the 
other. 

The  Icng  head  is  more  ofton  absent  than  present :  it  is  not  men- 
tioned by  Mivai-t,  and  itji  existence  in  the  cat  is  denied  b}'  Meckel 
(A,  VI,  *J81).  Of  the  cases  oteerved  by  us,  no  two  were  alike.  The 
lleshy  jK>rtion  usually  leaves  tlie  short  li»*a<i  at  about  its  middle, 
and  is  ^3  cm.  long.  Its  tendinous  continuation  is  sometimes  fila- 
mentary and  disappetirs  among  the  intennuscular  fascia ;  some- 
times it  is  larirer  and  divides,  ont^  portion  joining  the  tendon  of  the 
epUrochlearid  and  the  other  inserting  \\\mn  the  humerus  near  the 
Pm.  epitrockleare ;  more  often  this  last  is  the  only  attaehmeul,  but 
the  precise  j)oint  varies  so  much  that  tlie  aiva  which  wns  observed 
in  one  ca,se  is  indicated  on  Fig.  71  by  an  iitlerrogalioii  point. 


M.   SFBSCAPrLAEIS. 

%  CTO.  Synonymy, — Tlie  bumiu)  wnbte-ijtuittris,  fl..  A.  404.  Q..  A.  I.  S03  ;  '■  toua-ieap- 
vittirv."  S.-O.,  A.  U.  31S  ;  "  ton*  «taptiUnrt"  Cb.,  A,  286  ;  mdNteupalari*.  CU.  (FL).  A.3-W ; 
tvbteupulariM,  Miv.,  B,  US. 

Fig:tu'es.— Ental  aspect  (78,  7S) ;  ori^a  am  (4S) ;  ins^nioD  itmi  |70,  71). 

Pogture,  — Tlie  same  as  for  the  coracoidetis.  The  muscle  is 
already  fully  exp<»8ed. 

G-eneral  Description.  —Thick,  sub  triangular,  from  most  of  the 
suhsra pithir  foni^a  of  the  svapvht  to  the  irochin  of  the  humfrus. 

Dissection.— Tn  addition  to  the  loose  fascia  previously  removed, 
the  free  surface  of  the  subsecipuIaTis  is  covered  by  n  firmer  fascia 
which,  in  places,  adheres  to  the  muscle.  Complete  the  removal  of 
connective  tissntf  and  fat  from  the  triangular  intervals  near  the  gle- 
noid ends  of  the  glenoid  and  coracoid  borders  of  the  muscle,  and 
between  them  and  the  mipraJipfnfttiift  and  trrea  reHi)ectively,  Note 
that  the  coracoid  interval  is  twice  the  length  of  the  other,  and 
extends  about  two  fifths  of  the  length  of  the  mu8cle. 

Manipulate  the  muscle  ao  as  to  indicatA^  the  direction  of  the  fas- 
ciculi, and  note  that  the  centntl  portion  of  the  muscle  is  liidden  near 
the  glenoid  end  of  the  scapida  by  the  converging  glenoid  and  cora- 
coid portions. 

Transect  the  muscln  to  the  bone  by  an  incision  connecting  the 
two  borders  at  the  apices  of  the  intervals  above  mentioned ;  bisect 
the  vertebral  end  of  the  muscle  and  reflect  the  two  sides,  noting  the 
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xteul  aud  manner  of  connection  l>etween  tlie  niuHcle  and  Uie  bono  ; 
then  Kdoct  tho  humeral  end,  noting  its  c\o^  attachment  to  thu  cap- 
sule of  tlu!  shoulder  joint. 

p  071.   Origin.— By  fleshy  fibers  from  tho  subscapular  fossa, 

Lexc*'ptiug :  (A)  tlio  oblong  area  near  the  vertebral  border  which 

ires  insertion  to  tlio  levatdr  anffuU  scapulfs  and  serrattt^  magmis; 

(31  an  irregnhir  (jnadrilutenil  area  near  the  glenoid  an^le  of  the 

|b')ne,  the  vert<>bral  limit  of  which  coincides  nearly  with  tlie  |Misition 
of  a  vascular  foramen  about  1  cm.  from  the  lip  of  the  glenoid  fossa. 
In  addition  to  this  general  tlewhy  origin  fi-om  tlie  jjeriostenm  lining 
the  snbficapular  fossa,  tlie  muscle  has  at  least  two  lines  of  tendinous 
ftttJU'hment  along  tlie  slight  ridges  which  converge  toward  the  gle- 
noid angle. 

bisertion. — By  a  strong  flat  tendon  npon  the  dorsal  border  of 

■the  Lruchin  of  the  humerus  at  the  margin  of  the  arthnil  surlace. 
'      ^  G72.   Explanation  of  Fig.  74.  -The  cephalic  (outer)  aspect 
j6f  tlie  left  brachiuni  and  aEitebruchiuiii.  with  the  et:tal  muscles  of 
the  scapular  region. 

Preparation. — After  examination  of  tho  MM.  serratus  maffnu^ 
and  lertitoT  u/if/tdi  scapul(Fy  the  arm  with  the  scapnla  was  detached 
from  the  trunk  by  the  transection  of  thos*^  must'les. 

H      Tlie  tpino-deltoideus  and  acromio-delloldeu.8  have  been  tran- 

^UH|ed  and  reflected. 

"         Beoes,  tic.—Aeromion  (^(f'  +4,  g  302*. — As  swii  In    Fi^.  07.  t>ir  tip  of  Uii»  prnrcM 
otHMn  witli  ibe  ocndniitl  iimrt^in  of  the  V.  acmmin-deU'Adeus  ;  liiii  the  mntirl«  U  hern 
■AumI  io  ■»  to  hld<>  it,  and  the  name  haa  not  bmn  cnnD«i(>d  ilierewiih  b^  a  dotted  linL>. 
ftpfUtftrm  radii  (§^  220.  410).— TliU  ciiUrgc-mcni  uf  the  proxbiuil  end  of  the  rsdliu  ia 
*Wa  bat  not  named  ia  Fig.  90i     Ita  portion  here  la  oeorly  lodlcatod  hy  ibe  begiDnlog 

9fiiiOHdj/{u*  (Flff.  30,  68.  69,  71.  g  415).— Tlic  posittim  ia  nvvtly  lDdicat«d  hy  the  flist 
^V*r«f  tbr  aamo. 
OtnTdtura  iFig.  30.  §  S'30). — This  proximal  procMS  of  tlie  ulna  farms  tbe  angle  of  the 

TradiiUr  (V\g.  80,  46.  89,  §  40.1!).— Thla  liaa  boen  csiKwcd  "bj-  the  rMDoral  of  thu  M. 
"fcw^iftw'Jart*  (FlfT-  6Ay.     By  inadTen«i)ce  it  m  marked  ee. 

VmcIm. — TbB  fuUowlnf;  Imvo  Ykwd  fltifficicDtlj'  dtMCrfbed  Io  oounectJan  with  iha 
H^tm  wfiitfe  nouibtini  azv  place<l  in  pnrvnthr*-*  : — 

Iknufhttmtralit  (66.  67,  73.  73).  ^  fi-iti  ;  latugimua  (06,  67,  7S.  7S),  §  6St ;  rKomboldtm 
'CLgeO;  aMpnuTH/witui  (07).  §  67S  ;  t«re;  "  teres  major,"  (67),  §  (160. 

Atnuni^dtltaidfut  (g  076)  and  vpinodeUoideut  {%  674). — Tlit'se  two  maades  bivo  Im»t] 
^Hoatrini  Aod  reflected,     Thu  nnoui  of  tliu  funuer  In  written  ocrosa  tho  acnpalar  eatl 


354 


ANATOMICAL    TSCUXOLOOT. 


'':»p.'li'tZ..T ," 


A*'.-: 


/"ifi/. 


'V? 


y^-yy 


-j*ni». 


^ittp*  (g  eOl).— AAcr  tnmMctlon.  ths  distal  put  of  thia  wu  left  In  jOace ;  tlw  | 
put  Is  Udden,  but  appous  in  F\g.  7\ 

UrtvhiaUt  (^  flt»3).— TIi«  domt-whiit  thlo  ecfUl  margin  of  tins  ficxor  of  the  antcUraxJiiuin 
giTes  DO  luiu^uaUj  idea  of  iU  sua  aod  th«  esWot  of  iUi  ori^iu  itrv«  \Ki|{.  08). 

BTUnsor  liigitortim  ammunit  (g  6y7t. — 
Tli^  origin  nrvaa  of  this  and  of  tliu  «:4;,  Htinimi 
(%  098)  and  ez'.  tUnttrU  (g  fUO)  aro  doselj 
groups  on  iho  e^iioondjlus,  and  tbeir  bodlea 
fonu  a  compart  masa. 

Kiientar  {earpCi  radtaUa  longior  (^  6S4)and 
ex.  mdiaiit  bretior  (g  608). — The  name  i« 
writleii  upon  the  body  of  tho  fonner,  bat  the 
latUT  is  (laly  porlinlty  riBiblc,  aod  ttu  name  i» 
wrlttL-n  nloiif:  llio  hidu  iif  the  supinator  tonffut. 

F^eror  vliinrtM  (^  702). — The  name  b  writ. 
ten  along  the  oldo  of  tho  inosclc. 

MedUrirfp9 — Tho  "  long,  mi<idlc  ot  Bca^ni- 
l«r  heui  of  the  trierp*"  (g  dWt  — The  u-ndon 
of  tliifl  Rtroog  iniuele  la  oonipunti'vply  small 
and  in  fuirtJy  liiddi^n  by  tho  mtfon/ilis  ihere 
callod  tertB  hjwot).  Tho  bodj'  of  the  muacle 
is  also  jmrtly  hidden  l»y  ihu  rft"4ritfp». 

MirowUili*—"  Tc-K^  minor"  {%  67»\— In 
the  UDiliRfterii^  arm  this  insiRniScact  mtude 
is  hidden  by  the  aeromio-deltoifUu*  and  iipino- 
dfltoideuM. 

Spimy  dftMdem  (g  W4). — See  aerotnio-dtl- 
toideu*  aburtr. 

Supinator  loafpt*  i%  090^— The  .V.  of  the 
name  ivste  upon  the  proximal  end  of  tliiii  mus- 
cle, which  is  Boeii  to  wnerge  botwiwn  ihi?  MM. 
taeepn  and  brnehitdU. 

Ten*  ndturr — Micoaialla. — Bee  above. 
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PlO.  74, — TltK  TBI'IUMC  ASPBtT  OP  THK 

Lkft  Akm,  wtTU  TUK  KtTAi.  Mrsu 

OLB6  OF  TnR  8cAPtTUA. 


^  678.  Synonymy. — The  homiin  tuprO' 
tpiuam;  a,  A.  4A5,  Q.,  A,  I,  SOO;  -^v*-^- 
uftLT,"  S.D  ,  A,  11,336;  "  rut'tpinntT.  CTl, 
A.  3Ca ;  nupmj>pin'i(u».  Ch.  (Fl.).  A,  201 : 
tupra^tjuttfis,  &liv  ,  B,  148. 

Figurei.— Bcial  aspect  (67,  74] ;  part  of 
ental  aspect  (73.  7^) :  orifin  area  (44)  ;  inarr- 
tion  ani>  (ftS.  0»,  70). 


Posture. — Similar  to  that  for  the  diRWHrtion  of  the  svbscapit 
excepting  that  the  arm  shoiild  rest  upon  tlie  caudal  (inner)  side^, 
and  the  mesnscapnlft  should  b«;  toward  the  observer.  ~ 

Dissection.— Note  that  tho  wtal  surface  of  the  muscle  is 
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by  a  finn  fascia,  whicli  ie  closely  attached  along  the  border  of 

the  raeeo»caf)ula  and  the  coracoid  Ijortlpr  of  the  a-apula  exc4*pting 

rhere  it  was  sei>aiated   from  tho  svbscapularis.      Divide  these 

^attachments,  cutting  from  tlie  glenoitl  angle  of  the  Bcapula  toward 

the  irerti'hral  border,  then  tmnsect  the  muscle  at  its  middle,  and 

reflect  both  parts ;  the  proximal  part  may  be  wholly  removed. 

Origin. — By  fleshy  fibers  from  the  whole  supraspinous  fossa, 
id*  by  the  retal  fascia,  from  the  coracoid  border  of  the  scapula 
id  mesosoapula. 

Insertion.— The  muscle  passes  over  the  cai>8nle  of  (he  shotUder 

)inl  wilh  but  alight  adhesions  thereto,  and  ends  in  a  short,  thick 

rndon  which  is  attached  to  the  crest  of  the  trochiter.     Between  the 

;hiter  and  the  tip  of  the  acromion  process,  the  body  of  the  mus- 

|il»»  is  clopoly  altaclied  to  the  border  of  the  aeromw-iMMdmA.     The 

lista!  cm.  of  tlie  other — the  coracoid — border  is  connected  with  the 

insertion  of  the  cephalic  division  of  the  en/opectoraltSj  as  described 

tnder  that  muscle  (^  668). 


M.    SPIXO-DELTOIDEUS. 

i  <t74.  Synonymy.— Til e  ipinnl.  or  mosoecapular.  pBrt  of  the  liamsn  ddtoidevt,  Q..  A, 
4*1^  Q..  A.  I.  IfKI :  "  ii«Uo-*pintA,"  8,.D.,  A,  11.  338 ;  {«Tt  of  "  tong  abdnftrur  du  bran.'  Ch., 
A.  tt» :  [mrt  at  tbtf  tang  abduOf/r  of  (Ap  arm,  or  seapular  portion  <if  Iho  drltvM,  Ch.  {FI.>, 
A.  M9:  pan  of  dtUoid,  Mk..  B.  147. 

Fipires.— Ectal  Bsiiwt  (.66.  67) ;  n^fludixi  (74)  :  origin  arcB  (44)    iiisertion  air*  (68). 

Posture.  -  L't  the  arm  n'st  npon  its  caudal  surface  on  the  flat 
Mil?  of  a  block,  with  the  elljow  toward  the  dissector.  Tlie  scapula 
may  be  permitted,  at  times,  to  hang  over  the  end  of  the  block,  so 
wto  nmder  the  muscle  tense. 

Exposure. — Remove  the  skin  upon  the  cephalic  surface  of  the 
bndiium  to  the  Junction  of  its  middle  and  distal  thirds.  Remove 
the  firm  fascia  covering  the  cephalic  side  of  the  shoulder. 

General  Description. — Thin,  apparently  subtriangnlar,  but 
lallj- trapezoi'lal ;  from  tlie  mesoncapvJa  and  metnvromion  to  the 
^dtkd  ridge  (Fig.  40,  e&^  69).  on  the  proximal  half  of  the  cephalic 
vorbee  of  the  humerus. 

Dissection. — The  dorsal  border  forms  a  nearly  direct  line  bc- 
*««en  the  tuberosity  of  the  mesoscapula  and  the  humerus  at  the 
jwiction  of  the  proximal  and  middle  tliii-ds.  Lift  it  at  its  middle, 
*liere  it  crosses  the  angle  formed  between  the  muscles  upon  the 


366 


AXATQMICAL    TKCH.SQLOOT. 


glenoid  border  of  the  scapnia  and  the  dorsal  border  of  the  bra- 
cbiuni.  Here  it  is  easily  separated  from  the  subjacent  musoles,  but 
nearer  toth  ends  it  adheres  very  closely.  Dissect  the  niubcle  up 
toward  tlie  tip  of  the  nieta<:romion.  Lift  the  overlapping  border  of 
the  acromio^flioif/rtis,  which  lies  just  veiitrad  of  it  near  the  hu- 
merus. At  the  side  of  the  metacromion  toward  tlie  tip  of  tlie  acro- 
mion will  be  ejqiosed  the  short,  free,  ventral  Ijorder  of  the  muscle. 
Connect  the  two  boitlers  and  reflect  the  ends.  In  rHflectiiig  the 
scapular  part,  avoid  cutting  into  the  subjacent  infraspinatus,  some 
HIkts  of  wliich  take  their  origin  from  the  eiital  surface  of  the  apino- 
deltoideus.  Tiie  humeral  end  passes  entad  of  the  acromio-deifot- 
d^u^y  most  of  the  (ibei-s  of  which  are  inserted  upon  its  ectal  surface, 

§  675.  Origin. — By  short  tendinous  fibers  along  the  infraspinous 
border  of  the  mesoscapula  and  metacromion,  from  the  tul>erositj'- 
of  the  former  to  the  glenoid  angle  of  the  latter,  and  from  a  tendinous 
raphe  between  this  muscle  and  the  acromio-trapf^zius. 

Imsertion.— By  a  tendon  1-1.5  cm.  long  upon  the  deltoid  ridge 
of  the  humerus;  this  extends  obliquely  distad  along  the  proximal 
half  of  the  shaft  from  the  middle  of  the  cephalic  surface  to  the  ven- 
tral border.  The  ectal  surface  of  the  tendon  is  wholly  covered  by 
the  arrow /o-trfrj>etht.K,  and  the  line  of  insertion  is  nearly'  parallel 
with  that  of  the  insertion  of  the  ectal  lamina  of  the  ectopectoralis. 


M.    ACnOMI<>-I>KLTOIDEl*S. 

%  0T6.  Synonymy.— TLe  arromiai.  or  Intormwliale.  part  of  tho  hnriion  ^eStai^fwi,  G., 
A.404,  Q-.  A,  l.VM.  "  dctto-acnmial."  &.iy.  K.  II.  3:J8  :  part  of  tlie  "  hng  nbduef-Mr  d« 
bra*."  ("\\ ,  A.  2tW  ;  (>art  of  the  l<mg  ahiUiet'T  of  the  nrm,  or  acfiptdar  ftnrtian  of  the  deUoid^ 
Ch.(Fl.),  A.  049:  \»notdftUnd,  Mir..  B.  147. 

Figures,  Poetur©  and  Expoeure. — As  with  the  M,  spino-del- 
toidtru^. 

General  Description. — A  short  hand,  fn)m  the  acromion  to  the 
deltoid  ridge  of  tlie  tiumerus. 

Dissection.— The  dorsal— and  longer— border  was  lifted  in  order 
to  expose  the  tendon  of  the  spino-d^Uoidmt^.  The  shorter — or  ven- 
tral— |K)rder  may  be  traced  fi-om  the  tip  of  the  acromion  to  a  point 
near  the  proximal  end  of  tlie  line  of  iusi'rtioii  of  the  same  niui?cle, 
and  forms  the  dorsal  limit  of  the  subcutaneous  area  of  the  trocbiter 
(niarked  ce  in  Fig.  74). 

§  677.   Origin. — By  short  tendinous  fibers  along  the  iufraspinous 
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ler  of  the  acromion^  and  tht?  contiguous  border  of  the  jnetacro' 
in  to  near  the  tij»  of  the  latter. 

Iniertion. — Most  of  the  fibers  seem  to  teniiiuate  ujion  the  ectal 
face  of  the  tendon  of  the  9pino-delloideus,  but  the  ectal  layers, 
•ially  at  the  boi-derH  of  the  muscle,  an^  ronnertetl  with  thn  bone 
br  a  thin,  tendinous  sheet,  which  is  attached  along  a  shorter  and 
straighter  line  than  that  of  the  insertiou  of  tlie  muscle  just  named 
and  between  it  auil  the  insertion  of  the  octal  layer  of  the  ectopecto- 
ralit.  The  proximal  end  of  the  Jiuo  of  insertion  is  3-4  mm.  ventrad 
ami  diatad  of  the  proximal  end  of  the  line  of  iutjertion  of  the  apino- 
dtiUtitleu^. 

>L   INFRASPISATCS. 

8  )J78.  Synonymy. — The  bumau  iafrtmpinatut,  O.,  A.  405.  Q„  A.  1.  200;  '•  aam-rpi 
nnx."  a  D..  A.  II,  844  ;  " tOfU^tU'U,"  Cb..  A.  205  :  tupnupinattu,  Gh.  (Fl).  A,  351  ; 
JVIrtf^wMfui.  Miv..  B,  148. 

Flfforc*. — KcuJ  aspect  (07,  74) ;  orijrin  arw  (44)  ;  inHcnkm  area  (06). 


Fosture. — As  for  the  M.  supTaaplnatus. 

Expoaore. — By  the  i-eflection  of  the  MM.  ^pino-lrapeziuSi  lefia- 
tor  vfarictiftF^  /tp/'no-ddtou/eus  and  acromio-ddtoid^its. 

General  Description. — Fi-om  the  infraspinous  fossa  to  the 
Fossa  frochiteriana  of  the  humerus  (Pig.  45»  B). 

Dissection. — The  rounded  me«>acapular  border  may  be  seen 
betwL-en  the  head  of  the  humerus  and  the  mctacromiou,  where  it  is 
orenuvhed  by  the  acromion.  The  boi-der  is,  for  the  most  part,  in 
close  contact  with  the  small  micostali.%  but  close  to  the  hnraenis 
is  an  interval  filled  by  connective  tissne.  Follow  this  inten-al 
nearly  to  a  point  opposite  the  mctacromiou,  and  then  divide  the 
iflfrafpinatus. 

In  roflectinc  the  humeral  part,  note  a  synotuil  bursa  b<_'tween 
the  tendon  and  the  dorsal  slope  of  tlie  fossji  of  insertion.  Tlie  seap- 
tihir  half  separates  n»adily  fj*om  the  micostalis  (marked  teres  minor 
upon  the  figures^  but  from  tlip  /t^fs.  nearer  the  vertebral  end  of  the 
^  :«capnla,  it  can  be  sepjirated  only  by  cutting  fibers. 
^B  Origin. — By  fleshy  fibei-a  from  the  entire  supraspinous  fossa,  and 
^  by  short,  tendinous  fibers  from  the  raph6  between  it  and  the  teres. 
^H  ln»ertion.~By  a  strong  tendon  into  the  ventral  half  of  a  depression 
^B  (Fit.  frtM'/i i/ermna,  §  404)  upon  the  cephalic  aspect  of  the  trochiter. 
n  The  proximal  end  of  the  insertion  is  almost  in  contact  with  the  attnch- 
^^  ment  of  the  supraspinatus  upon  the  creet  of  the  trochiter.    The 
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insertion  of  the  cephalic  division  of  the  ental  lamina  of  tlin  eriio- 
pectoralis  oxtonds  just  dorsjid  Ixora  this  depression,  and  the  Tuber- 
culum  mieostalc  is  just  distad  of  il. 


M.  MirOSTAUS. 

D  679.  Synonymy.— The  hnman  teres  tntaor.  Q..  A.  406,  Q..  A,  I.  dOl  ;  "  micotlal," 
S.-D.,  A,  11,  345;  "  tovrt  abdurt/^ur^a  bra*.  ifH  pttit  rmd,"  CU.,  A,  265;  short  iAduetor  of 
thi  arm.  or  UrtM  minor,  Cli.  (Fl.).  A,  330  ;  terct  minor,  Miv.,  B,  l-W. 

Figures. — EruU  aspcwt  (74.  wUe»  tlui  nuBolo  luLslls  more  oommoo  nuae  Urt»  miM>r)\ 
origta  are*  (49) ;  loaertioa  area  (08). 

Posture.  — As  f<»r  thn  M.  infraspinatus  fg  678). 

Exposure.     By  the  i-etlection  of  the  M.  infraspinatus. 

General  Description.— Small,  from  part  of  the  glenoid  harder 
of  the  scapula  to  the  Tuberculum  micosMe  (Fig.  68). 

Dissection— The  niesoecapular  border  was  exposed  by  the  re- 
moval of  the  infrdspiiudus.  The  opposite  bonier  \^  nearly  in  line 
with  the  glenoid  border  of  the  seapula,  and  it  is  only  nect^sary  to 
remove  some  connective  tissue  between  it  and  tlie  oblique  b<)rder  of 
the  ertotrirpps^  and  to  dissect  up  the  muscle  fixmi  the  meditriceps, 
to  which  it  adheres  somewhat  closely.  In  reflecting,  note  the  close 
attachment  of  the  ental  surface  to  tlie  cajwiile  of  the  shoulder  joint 

Origin. — By  a  slifH*t  of  tendinous  ril>i'r8  from  the  gh^noid  border 
of  the  acaimla,  beginning  about  one  fifth  of  the  length  of  the  boitler 
from  the  glenoid  fossa^  and  ending  at  its  middle. 

Insertion. — By  a  very  short  tendon  upon  the  Tbcl.  viicostaU  on 
the  cephalic  aspect  of  the  trochitcr. 

M.   TERES. 

8  080.  Synonymy.— Tlii>  hnmiin  fffv*  ./nv*f.  fi.,  A.^flfi,  Q-.  A,  I.  20Q  ;  -  r»rM,"  S.-D., 
A,  U,880:  "  iiMnrltiir  ilu  trrai.  (m  grnml  rand,"  Ob.,  A.  £07  ;  abductor  of  the  arm,  or  UTf» 
major.  Cli.  (FI),  A.  253  ;  terfa  mfijor,  }A\\:.  B.  14a 

Fipores. — Ectal  *»\fvc\  (66.  67,  74);  cjitol  atqicct  (75) ;  origio  area  (43);  inwrtion  are« 
(00.  70). 

Posture. — ^The  same  as  for  the  M,  svbscapulari.8. 

Exposure. —If  the  bicipital  arch  has  not  been  divided,  it  rain 
be  now ;  tiie  brachial  artery  and  nent^  aeconipanying  it  must  b€^ 
removed,  and  the  body  of  the  M.  biceps  pushed  ventrad. 

General  Description.— A  thick  band  ;  from  the  glenoid  horde'T' 
of  the  scapula  to  the  nrniral  s-urface  of  the  JtumeruSj  a  little  dista^-; 
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oritfl  head ;  associate  at  its  orifpn  with  the  subscapulwris^  and  at 
its  ins^Ttidn  with  the  latissimus. 

f       I>i£section.— Both  borders  of  the  muscle  have  boen  indicated 
daring  thu  exuminuliou  of  the  subsca/mldris  and  latissimus.    Oon- 

Inect  them  at  tlic  jwint  of  junction  of  t]jf  M.  teres  with  tho  last  iinnii'd 
maficle.  The  scapular  jxiit  of  tho  muscle  may  be  dissecte*!  fmrn  its 
ftttachment  along  tliw  honler  of  the  ncapiila,  but  the  hum<»ral  part — 
together  with  the  humeral  part  of  the  ?a^^*mM*— can  be  reflected 
with  ease. 
Origin. — By  flewliy  iilwrs,  from  all  but  Oie  glenoid  sixth  of  a 
etiallow  groove  along  the  glenoid  border  of  the  M'^pula ;  this  ^rmtre 
intervenes  between  the  true  glenoid  bfirder  and  the  marked  ridge 
ujion  the  subscapular  sui-fnce  which  runs  nearly  ]jarallel  wiUi  it  at 
1  distance  of  4-o  mm.  It  arises  als*)  from  the  apoueun>tic  i*eptum 
U'tween  it  and  the  subscapular  is. 

Insertion. — Tliia  haa    been  described  in  connection  with  the 
if.  latiftaimiis  ($  035). 

M.    EPlTROCULEABia 

I  ©1.   Synonymy. — Thr  dor»o-«pitroeJi(ifn  nf  monkeys,  ami,  by  etcepUon.  of  tnao,  Q., 
A,l.tt7:  "  trifti^intrrnr."  ^.-Vy,.  K.  II,:i4«;  (Utrm^troeMlenr.'iiiv  .  h,  187. 

F%lureB.~Ecta]  neporl  (7:3.  Ivft  sido);   tlisUl  rud,  rftflwU^  (73,  riglit  sidet ;    both 

Poiture. — Let  the  arm  rest  ujwn  its  cephalic  surface,  with  the 

otecranon  and  the  gleno-vertebral  angle  of  Xhv  suvpula  toward  the 

ctor.     The  muscle  wa:*  exi)os(xl  during  the  dissection  of  the 

-nntfhrarhiali.^  jind  clano-deltoideus. 

General  Bescription. — A  thin  ribbtm,  from  the  vertebral  bor- 

<Iftnf  the  latissimus  to  the  candal  liorder  of  the  olecranon  process 

"fthf'nlna. 

Diasection.— The  ventral  border  was  indicated  in  the  dissection 
^  the  prcto-antfbrachialis  ;  the  don*al  border  may  be  seen  if  the 

tsimns  la  drawn  towaiti  the  head  of  the  humerus.    Both  borders 

lid  be  freed  from  connective  tissue  and  thin  fascia ;  then  the 
*n«li*  may  be  divided  at  its  middle. 

Origin, — Variable  and  ill  defineil.     By  flesiiy  fib<*ra  from  the 
^"utml  border  of  the  /atis<timJis,  just  opposite  the  oblique  line  of 
"nion  of  the  latter  muselt*  with  the  f^res,  and  close  to  the  plac«  of 
'^**ption  of  the  dermo-kumeralis ;  occasionally  some  of  the  tibers' 
*fiih'  from  the  latter  muscle. 
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Insertion. — At  the  epUrochlea  the  fleffhy  fibers  are  replaced  by, 
a  tbiii  t<*iuioii  whicli  n-ally  forms  i>art  of  the  general  antebraeliial 
fascia,  and  is  cuntinaous  vnih  the  tenduus  of  the  peclo-antebracki' , 
alls  ;  en  niurli  of  the  fascia  as  beh)n^  to  this  muscle  is  attached 
along  the  proximal  10-15  mm.  of  the  caudal  border  of  the  triangular 
sabcutaneous  area  upon  the  dorsal  aspect  of  the  olecranon. 


»L   MEDITRICEPa 

%  683.   Sjnonjmy.— I'hi.'' humao  mutdlgor  teaptilar  h^d  nS  thetHeepa,a..  A. 400.  Q., 
A,  I.  20*  ;  "  buxiti-Kpyj/rn,"  8.-D..  A.  11.  848;  "long  frtfiiteur  et  grot  ertgKMvr  de  finant 
bra:"  Ch..  A,  27^  ;  th«  long  aiut  ttirg«  aiteiu»r  of  (A*  fortann,  Ch.  (Fl.>,  A,  3S8;  mwmI. 
part  of  tlu  triffp*.  Mir..  B,  149. 

Figinres.— Cvpliullc  mpect  ((M.  07,  74) :  eaitda)  Ba|tee«  (7?.  75) :  ori^lo  area  i43). 

Posture. — At  first  the  arm  should  rest  npon  its  cephalic  Bide, 
but  the  posture  must  be  changed  several  timre  during  the  dipsection. 

Exposure. — By  the  reflection  of  the  ^fM.  l^ixHmus.,  teres  and 
epltrochfvnris. 

General  Description. — Prismatic,  from  the  glenoid  third  of  the 
fflenoid  border  of  the  scapula  to  the  olecranon. 

Dissection.  -At  the  middle  of  its  length  the  ventral  border  of 
the  muwle  is  indicated  by  the  large  nerve  which  lies  between  it  and 
the  Af.  entotrieepn.  Let  tlie  scapula  Ije  flexwl  upon  the  brachium 
so  as  to  relax  the  niuscU%  and  dissect  from  the  caudal  toward  the 
ceplialit^  IxinliT  along  its  entire  length,  as  far  as  the  epitr<K:hlea. 

The  cephalic  surface  is  readily  sepamble  from  the  ectotrfeeps  in 
its  proximal  fourth ;  but  for  the  rest  of  its  length  it  is  united  with 
the  dorsal  border  of  thot  muscle  by  a  strong  fascia.  In  reflecting 
the  distal  part,  note  the  close  union  of  b*jth  bortiers  of  the  muscle 
in  its  distal  5  mm.,  and  the  presence  nf  a  si/notfial  sack  orer  the 
bitid  tip  of  the  olecranon. 

Origin.— By  a  short  tendon,  the  outline  of  the  section  of  which 
is  wedge-shaped,  the  base  toward  the  glenoid  end  of  the  scapula 
and  the  apex  toward  the  glono- vertebral  angle.  The  line  of  origin 
occujties  nearly  thn  glenoid  third  of  the  glenoid  border,  beginning 
about  1  mm.  from  the  glenoid  fossa. 

Insertion.— By  a  short  tendon  upon  the  rounded  tuberosity 
which  forms  the  doi-wil  angle  of  the  olncranon  ;  the  ventral  border 
of  the  tubercle  is  indicated  by  a  alight  transverse  furrow. 

§  683.  Explanation  of  Fig.  76.— The  muscles  on  the  caudal 
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aspect  of  tliebracliium  and  uutebracliitiin,  and  the  ental  aspect  of 
the  scapula. 

Preparation. — ^The  cephalic  (outer)  aspect  of  the  same  arm  is 
flbonn  in  Fig.  76.  Tlie  caudal  aspect  of  the  scapular  region  is  also 
pepreeente*!  in  Pig.  73,  but  the  position  of  the  whole  limb  is  there 
perersod.  The  serraius  mat/nua  and  lewLtor  angull  scapula  have 
been  transected  a  littlr  neai-er  the  scapula  than  the  rkonihoideuSy 
which  appears  ectad  of  them.  The  bicipital  arch  Jias  been  divided. 
the  biceps  and  epiirocklearin  transected  and  reHected  so  as  to 
ae  the  coracoldeus  and  entotriceps.  The  muscles  on  the  caudal 
and  ventral  aspect  of  the  aotebrachium  have  been  merely  freed 
from  fat  and  fascia. 

BoaeB,  etc.— Jn<«frniMif/m— tbe  fbreann ;  brneAium— Um  upper  mna  or  proximal 
Wgmfni  of  ilio  iirm. 

Ftn-.  iyi>rttmm\  epiirochlMrf  (Fij^.-M,  ^  417). — A  p«rt  of  itsventraJ  orifice  is  covered  liy 
Uip  haiorral  vnJ  of  thu  J/,  tntotrif^*,  de.  bffcU. 

JfvmtTus  {V\g.  4S,46,  86-71,  ^  4l>7).— Mu«t  of  tlic  caudal  upect  of  thlaboneia  exposed; 
ibr  teotMiu  appfluv  at  tbc  pmxinial  end. 

Oi^franon  {¥\g.  30,  §  3-.>0).— *rb«  pn^miaenoc  of  tbc  elbow. 

Prf.  {P/vtK9ni9)  eoraandeut — The  corMwid  process  of  the  icapuUi  (Fig.  4S.  44.  45.  A, 
$  4001. — In  the  abaded  apace  betfveen  the  mtpnupinatia  and  BuOtcapuiarU  projocu  tlio  tip 
of  thb  proceeEL  C<>iim>cted  therewith  am  the  nriffti]  (podun  of  the  Mraemdevt  wjoA  the 
Mndimms  slip  frmn  the  iosLTlido  tendon  of  i\w  entopr^i/ridu.  dc.  fxphaHea. 

Moscles. — Tim  following  have  l>pen  fliiRicieutlr  denrribed  t^laewliorftt and  io  tbc  expla- 
nationa  of  the  Qearee  whnae  aambera  are  pla(!od  in  |iarenthp«GH : — 

latiMiiRUM  |87j,  ^  fSS^ ;  t^teapuiariM  (73).  ^  f[70  ;  mijtratpinaiuM  (87,  TH),  §  075  -,  tupiaa- 
Ur  tMfva  (74>.  §  m.) 

BIttpt  (|^  W4>.— The  distal  end  is  neen  to  p«9«  to  Uie  ulna  betWKo  the  proxhnal  ends 
of  lh«two  pmupaof  inustlm  lyinti  on  the  vrntra]  aBpi-ct  of  t1ieant<>bnicbium:  the  JkivrM, 
tncliulnig  the  proaatvr  ttrtJi,  and  t)i(>  tortrnmtrt*,  iiicliidiu);  the  nupinntur  i'/ngun  (t>ee  ^  69Q). 
The  t«nir)n  of  orifio  [MwneA  eniod  of  nm)  tlirouK'i  'hi.'  Vaitaiit  bieipitatit  to  the  TM.  bieiiH- 
fait  (Kig  f».  A)  of  the  si-aiml«,  but  in  tliiit  fijfurt-  it  baa  the  opiK:anu»n:  of  contiuuitj  with 
thm  aGp  trook  the  entt^tttamlU  to  the  Pre.  em-nevideus. 

^  BndtaHt  {%  fl&-i>.— Oolr  a  portion  ia  seen  helween  |Ik>  MJf  pronator  and  efh/ptetamtis. 

(g  OSH). — 'llie  Cftput  brete-  has  been  tihowo  Iti  Fig.  73.  and  appears  here 

ilTcepbaUd  of  (behind)  rhc  inacrtian  t'-iidun  of  the  .VIV.  tert-a  and  latigwimut.    The 

M|Fwr  tangvm  b  aeen  to  past  caudad  of  tho  same  tendon,  li>  l<erome  a  vt->rT  iiender.  thrcad- 

Bke  irndirn,  and  to  become  attached  to  the  TfrninJ  mandn  of  tho  Fin.  epitrofhlenn. 

Btt^p^irrnlui,  Im.  ntt/iiii.  de.  eaitda/is  (g  B53).— The  remnant  of  inni«clo  so  named  cvi- 
itotly  ifieludi«  also  iiarl  nf  tlie  caudal  division  of  the  fntopffU'Taliii. 

JSatafMetoralii  {^  fi58). — The  name  begins  near  the  inBenioQ  tendon  of  the  crphalie 

KnMn'eifp*.  rfc.  brerin  {§  688).— Tliia  ia  not  only  thf  shortHrt  division  of  the  enMrietpt, 
bnl  forma  a  very  dlflt-rent  aii^Ie  with  both  the  humeriw  and  tho  olecranoa. 

SkMrieejiM,  dr.  eaudnlit  (^  687) ;  dv.  ffTihulita  (§  086) :  dc.  iaUrmtdUt  (S  086)— The 
ralasive  poaltions  of  these  thnw  diriaiooa  of  tht.^  entvtrieepi  are  more  cleu\^  ^Vvovn^ 'M\«ni 
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Fig.  71,  where  their  ongin  areaa  »re  seen  to  l)e  irapeciively  intfT^nfdinU,  di^xU  aod  pnoi- 
mal.  It  Hhoiild  be  rt>nitttaborcd  th«t  tho  n^iDM  horo  a|i|ilii<d  Ui  them  nrv  merely  pruvtbionftl. 
KfitrofiUearU  {^  St^l). — Tlw  prnxtmal  end  is  la  poeliion  ;  the  iHsial  i«t)d«4i  hu  been 
reflected  ;  the  lendona  of  the  two  diviauug  uf  the  ptctoaniebraeAialis  \,^  046-047,  l^g.  78), 
vritL  which  it  U  UMociated,  haw  bt-en  remoTed. 

Kjifnt&r  \earpi)  mdutltti  ^^rt*^T  (j^  (W6) ; 
•fi:^f^u:  "■    ™<'-    ^fifff*^    (S    <K4(.— The    former  of 

IhciK-  l«ro  associated  ntuarlos  wms  but  par- 
tially riaiblc  iu  Fig.  74. 

Ftexor  ifiigitorum)  tommtmU  eetatis. — 
This  rcijrwjcutB  the  coraiuon  flexor  of  thn 
digits  nliicli.  in  Anihixii'uidiuj.ip  culled  svb- 
limU.  Mirp<rfiruiit9  ur  jtrrfvratuf.  It  b  not 
[Artiinilarly  di^^rilied  lierpin. 

flfjvr  irarpi)  radiaiU  (=5  7(W>.— The  (Uvi- 
rion  of  the  insertion  tc&dun  ditvriU.^  by 
Straus- Durckhi-iin  doM  ool  appeftr  iu  ihiH 
Bgun: 

Latmimv*  (g  eS-')). — After  the  divisioa 
of  the  birijutal  arch,  the  |«rl«  iuiUK'dialely 
ooiiivrntYl  in  itii  funnaUon  were  retnoved. 
The  (igiiro  shows  the  iatinmlc  aseoclutlon 
f  the  dtbtui  podfl  of  the  l<iti*fimu$  and  ttrta, 
and  the  orij^u  of  'he  fpHrt'rhtfuri*  frvm  tho 
eclal  a^>en  of  the  former  near  il«  rtnitral 
msiKiii. 

L$ttttof%uguU»eapul»{ii  RQ6).— Afldtiovti 
lo  Pig.  43  and  71),  the  orl^^Lu^  of  thU  and  of 
the  trrratUB  auiffnat  are  pncticalljr  oaoliQ- 
ooiu. 

3ltditrv'<y»  i%  082i.— The  cephalic  as|«et 
of  tho  proximal  end  aiipean  in  tig.  74- 

WumAoidtua  (§  020 1.— The  ecapalar  end 
of  ibin  maiwte  Is  wen  to  be  ooextenKre  with 
l]u>  flcapular  ends  of  tho  wrnrrvj  magnm 
and  Urvtor  an'jtiU  acopulm.  hal.  as  sfaoini 
apon  FifT.  411  uud  44.  the  initertion  unv  it 
)«rtly  u|x>n  the  eotAl  and  jianly  nyxM  the 
eclal  as[n'H;t  of  tlu>  vrrtibral  luarfiin  of  the 
bcme. 

StrratitM  taagntii  {%  064). — Bee  //v.  ang. 
UMp,,  above. 

Tfrf4  Ig  OSQ).— As  staled  elivwhuv.  iho 
Word  fVf^  la  superflooas.  The  fijpire  wall 
showB  the  pMHtge  of  the  oombined  tmdou 
of  this  mosde  and  the  latitMiinuA  between  tho  two  beads  of  the  coraecideat. 
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Fio.  7.\— TnE  MrsTLEa  rpox  tick  Ektai. 

ASPKCT    or    TIIB    ScAprtJ    AXD    THK 

CAtn}Ai.  Arpisct  op   tkx    Brachiux 

AXD  A:<T£BRAC'niUy. 
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ar.  ECTOTiticEPa 

4.  SynoDTiny, — Tli*  externa!  hfutl  ut  ihe  buman  trieepM.  O.,  A,  40d.  Q..  A,  1. 207; 
"tficop*  etUrne."  S.-n  .  A  II,  317  ;  "  i^urt  i^Hfuaenr  de  Vamnt  bnu,"  I'li..  A.  273  ;  •doK 
tsUittor  uf  lite,  /(ff  farm.  Cb.  <F1.>,  A,  350  ;  jtmf  diemon  of  the  tvietiiM,  Miv.,  B,  140. 

Fisures.— EcLi]  aspect  (OS.  07,  7-t} ;  urigio  area  (Tl). 


I        elbo 
■  che< 


I 


Posture. — Tlie  arm  may  rest  tipoii  the  shouldor  and  wrist,  the 
elbow  looking  npward,  the  dorsal  aspect  of  the  bnicbium  toward 
the  disst^ctor,  and  tin;  antebrachium  kanitig  against  a  block. 

Exposure.— The  mnsolo  is  subcutaneous  in  its  whole  length,  and 
fXiK)S;'d  in  reninving  tlie  skin  from  the  cephalic  aj^pect  of  the 
brachintn. 

General  Description.— A  llattoned  fusiform  mass,  from  the 
pTi>ximal  iHtrt  of  tlio  tU'Uoid  ridye  of  the  Jiumcru^  to  tlie  cephalic 
lutprct  of  the  olecranon. 

DiBsocUon.^The  dorsal  border  was  cut  from  the  cephalic  border 
uf  ill'-  iiitiiilrireps,  and  the  whole  nuisolo  is  attached  to  the  subja- 
cent muacles  ouly  hy  connective  tissue ;  an  artory  enters  its  ental 
wirfacf  a  little  pro.ximad  cif  the  nntldle  of  the  h'Tigth.  and  must  be 
divided.  Tin*  ventral  border  is  attiiched  to  i\i<^  brmklalis  upon  the 
cephalic  side  of  the  ann  by  a  strong  fascia>  but  at  the  middle  of  the 
moBch!  it  is  thinner  than  elsewhere,  and  may  be  cut  tirst.  Then 
transect  the  muscle  and  reflect  it,  dividing  the  fascia  between  its 
Teiilml  iKirdiT  aiid  tlio  adjac^'iit  j>art.s. 

Origin.  By  a  tliin  tendon  from  the  proximal  part  of  the  d^^ltoid 
riiige  and  from  the  doi-so-cephalic  as]K^ct  of  the  net^k  of  the  humenis. 
The  hne  of  attachment  is  curved  so  as  to  pass  ventrad  of  the  tuber- 
cle for  the  insertion  of  the  viicostalis,  and  dorsail  of  the  ongin  of 
middle  division  (jf  the  f^ntotn'ceps.  some  fibers  of  which  si^i^m  to 
g  from  the  tendon  of  the  ectotriceps.  Tlie  line  begins  about 
5  mm.  proxiinad  of  the  proximal  end  of  the  line  of  insertion  of  tho 
»p  In  o-fffUot'detts. 

InBertlon. — The  ])roper  tendon  is  r>  mm.  wide  at  its  attachment 
totheceplialic  border  of  the  olecranon,  but  tlie  distal  half  of  the 
ventml  bctrder  of  tlie  muscle  is  so  firmly  <;omie*-Tfed  to  the  brachial 
wid  aulebrachial  fascia  that  it  niay  be  said  to  have  a  general  inser- 
tioB  upon  the  region  about  the  elbow. 


M.    EST0TR1CEP3, 

I  68B.   Remark. —The  rvmainlo^  oixtooaois  of  thn  antebrachiam  ue  not  easy  to 
^■Mlagiie  with  the  pftrta  of  thtt  humui  trierpi,  anconent  %aA  nibaneonevz;  tbe  nunet 
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h£re  (^ven  to  them  aie  pro%-iMonftl  and  denrripttTe  niiLvr  tbui  dmi^ator;.    The;  rcadUr 
aopuUe,  and  bo  spedal  dlKCtion«  for  diaBeclina  are  required. 


DT.    INTEHMKOtA.. 

f!  8M.   Synooymy.— Straufl  Durckhcim  (A.  U.  8WJ  calU  thlf  ••  U  premier  ehff  de 
Fanwii  nvgen  " ;  Mivnn  iletfvnlwn  it  on  tin- /i/urth  diciwm  v/  thf  trictpa  (B,  149). 
Figures.  —In  pvl  (79) ;  origin  area  i6A.  71). 

Origin. — By  firsliy  fibors  from  the  dorsal  surface  of  the  siu^cal 
nock  of  the  luuntTus,  and  from  the  proximal  jmrt  of  tin-  shafL 
Sometimes  tbo  iittitcliment  extends  ujx)!!  the  artlinil  wipsuJe.  The 
length  of  the  area  of  origin  equals  about  one  sixth  of  the  length  of 
tlie  humerus.  Its  oaiidul  border  is  encroached  upon  by  the  area 
of  insertion  of  the  M.  coritcoidi'tu^  caput  bT€u\  but  tlie  cephalic 
border  is  roun(led,  and  embrac*'d  by  the  line  of  origin  of  the  JA 
ectotriceps.  The  triauu:ular  apex  of  the  area  lies  between  the  ori- 
is  of  the  e-audal  dinsion  next  to  be  deacril>e<l  and  the  Al.  brack/'- 
Us.  The  ventral  border  is  indicated  by  the  radial  arteiy  and 
\neTV€  wliich  lie  between  it-  and  the  dv.  eav/i<ifU. 

Inaertion.  — At  the  junction  of  the  middle  and  distal  thirdH  of 
the  humerus  the  muscle  ends  in  a  slender,  Hat  tendon  which  widens 
slightly  as  it  nt^ars  the  elbow,  rests  in  the  furrow  at  the  proximal 
end  of  the  bone,  and  is  in8erte<l  into  the  oblique  ridpe  which  forms 
the  dorsal  limit  of  the  furrow,  thus  slightly  ventrad  of  the  ridge  of 
insertion  of  the  medUriceps.  Between  the  tendon  aud  the  Uoor  of 
the  furrow  is  a  synovial  capsule. 

DV,   C-AUDAUS. 

%  tt87.   Synonymy,— Ca] led  by  8.-l>.  (A,  tl,  850)  "  U  meond  dttfdi  i'ancon^  moycn  "  : 
H  it  ilie  rAin/  ihriaion  of  Mivort  (B,  I4U). 

Ftgnrfts.— Caudal  aspect  {76} :  origin  am  (70,  71). 

Origin. — By  fleshy  fibers  from  a  subtriangnlar  area,  a  little 
proximad  of  the  middle  of  the  dorso-caudal  aspect  of  the  humerus. 
The  leuijtli  of  the  area  e<|uals  about  one  sixth  of  the  length  of  the 
bone.  Ita  apex  points  proximad,  and  is  almost  continuous  with 
the  apex  of  the  orijrin  area  of  the  Dc.  iniermedia. 

Along  the  caudal  border  of  the  distal  part  of  the  muscle  rune 
the  ulnar  7U?r?w*  and  the  radial  artery  and  neme  cross  the  dorsal 
bonier  at  about  the  jnnctioii  of  the  proximal  and  middle  thirds. 

Inaertloa.— By  short,  tendinous  fibers  ui>on  the  caudal  bonier 
of  the  ventral  asy>ect  of  the  olecranon  as  far  as  the  Up  of  the  greater 
sigmoid  notch  (Fig.  90). 
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OV.   BRETU. 
,   Synonjinr.^niD  aneon^  iattme  of  R.-0.,  A,  11,  SSI ;  tlic  J^  dfcwion  of  the 

^ft      Figures.— EoUl  aspect  (75) ;  origin  area  (70,  71). 

H      Origin.— By  fleshy  or  short  tendinous  fibers  from  tlie  octal  sur- 
^Kfitcfi  of  the  089tH>«s  bar  which  fuclos^js  the  Formnen  epUrochhare^ 
^bs  tax  aa  the  origin  ai'ea  of  th^ pronator  teres  upon  the  epitrochlea. 
^m      Insertion. — By  llesliy  til>ei*s  iulo  tlie  caudal  border  of  the  olecra^ 
"  non,  just  difltad  of  tlie  furrow  for  the  iuseitiou  of  the  meditriceps. 


DT.  CEPHALICA. 

S  689.  Sjnoaymy. ~  T\ie  meoft?  etttTM,  S.  D..  A,  II,  350;  iheanamtw.UW  .B.liO. 
Fipires. — IndisUDCtly  (T.*))  ;  oripii  Hnia  (71). 

Szposure. — The  strong  fuBciu  u]h>q  the  cepboJic  surface  of  the 
t'Ux»w  muKt  be  n^nioved. 

Origin. — By  tii^sliy  libers  &oin  the  elongated  trian^ibLr  surface 

niwn  the  distal  half  of  the  dorsal  surface  of  tiie  humeral  shaft 

Thectphalic  limit  of  the  aii^a  is  indicated  by  the  imtniinent  ridge 

rJlhich  extends  obliquely  distad  from  the  middle  of  the  dorsal  sur- 

ito  the  epicondyle.  The  caudal  boi-der  extends  more  nearly  in 
the  hue  of  the  axis  of  the  bone. 

Insertion. — By  fleshy  fibers  upon  the  cephalic  side  of  the  olecra- 
ai«,  hum  the  insertion  of  the  middle  division  to  a  {>oiut  opposite 
thedi^tal  lip  of  the  f/realtrr  sigmoid  imtoh^  which  is  just  distad  of 
the  epicondyle.    The  insertion  area  is  about  2  era.  hmg. 

The  ental  surface  of  the  muscle  is  attached  to  the  capsule  of  the 
elbow  Joint,  but  its  thii  kness  indicates  that  it  serves  some  other 
pwpOBe  than  that  suggested  by  Straus-Durckheim,  namely,  to  keep 
theaapaule  ttMise. 

M     SrPINATOR    IX)NeU8. 

\Wi.  Sirnooymy.— The  hnnus  tupiaatar  hnffu*,  G.,  A,  416,  Q.,  A,  1, 31fi;  "looff 
HfiMMUnr:'ti.'D.,A.  U.  tWC;  "  (onj?  9t^nat0Ur."  Vh.,  A,  288;  lojtff  tupinaUtr,  CU.  (FL), 
A  CT ;  tfipinatvr  lonffu*.  Mlv..  A.  15L 

Fifures.— Cetilinlio  Mfect  (74) ;  c&adal  upvct  (75)  ;  origin  Uoo  (71). 

Posture. —The  arm  may  rest  upon  the  caudal  surface  most  of 
fliL'time,  but  must  beheld  in  various  positions  at  different  stages 
of  the  dissection. 

Exposure. — Divide  the  sliin  and  the  ectal  fascia  from  the  epl- 
condjle  to  the  wrist,  aud  girdle  tlie  arm  between  the  Eminentia 
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hypotkeniaris  (Fig.  105)  and  the  base  of  the  jwUex.  The  girdling 
iiiii.st  be  dnnt'  with  care,  so  as  not  to  divide  any  of  tin*  t«-ndonH  at 
the  wrist  Reflect  the  skin  and  fascia  iirst  u|)ou  the  caudaJ  (ulnar) 
side  of  tliH  anh'linicliiiim. 

General  Description. — A  slender  muscle  from  the  cephalic  side 
of  the  humerus  to  the  diHtal  end  of  the  radius. 

Dissection. — If  tlie  antebi-aehiura  ia  ext^ndt^d  slightly,  the  free 
ventral  boixlcr  of  the  muscle  will  apjH*ar.  The  dorsal  border  is 
attaeh(?d  by  connective  tissue  to  the  subjacent  nnis<lps,  excepting 
close  to  the  ventral  border  of  the  bracliiuni.  where  a  lai^  nerve 
I>asse8  between  it  and  tlw  next  niuycle.  Ti-ac«  this  bordnr  distad  to 
near  tlie  t*nd  of  the  radius,  noting  that  the  connections  witii  tlio  sub- 
jacent muscles  become  firmer  toward  the  wrist.  Divide  the  muscle, 
and  reflect  the  proximal  end  ;  this  sometimes  adheres  so  closely  to 
the  cephalic  surface  of  the  brachialis  tlmt,  for  6-7  mm.  from  the 
humenis,  it  cannot  be  sepamted  witliout  cutting  fibers. 

Origin.— By  a  very  thin  tendon,  from  tlie  middle  liflth  of  the  dor- 
sal l)order  of  the  humerus ;  a  thinl  of  the  origin  line  lies  between 
the  origin  areas  of  tlie  brachiaViK  and  the  cephalic  division  of  the 
entolriceps ;  the  rest  of  the  lino  is  a  direct  proximal  continuation 
of  the  a])PS  of  the  (trigin  art^  of  tlie  last  named  muscle,  and  ceat 
at  the  distal  end  of  the  origin  area  of  the  candal  division. 

Insertion.— By  tiesliy  fibt-rs  ujKtn  the  distal  end  of  the  radiusT 
just  proximad  of  the  grooves  for  the  tendons  of  tlie  MM.  extensorejs 
Tculiales  and  upon  the  adjacent  ligaments. 


M.   BrOEPS. 

%  on  synonymy  — Thn  liuman  btft-px  hnifhiatU.  (1.,  A,  406,  or  bicrps Jltaor  evbiti,  Q.. 
A,  I.  SOS;  "  bi^/n."  S.-D.,  A.  IT,  XiA  :  "  long  fief Aitaeur  d^  taFant  bra*  en  biffpn  brtKAial." 
CU.,  A,  271  ;  hi-ffjUj-of/tA^/ifrfinu  or6r.i/-A.V(H/W;xi.  Cli.  (Fl ),  A,  250  ;  bir^M,,  Mjv  .  B,  14& 

Figures. — VmitixM-nudal  aspect  <T'2,  7:i) :  cf>|>hftUc  upect  or  dUiAl  end  (74)  ,  reflncti>d 
(TBi ;  ori^D  pninl.  tubereiUum  bieipitale  {AH,  A,  43) ;  iuerUan  point,  tubgrMiUu  bjn/n- 
taiii  (HO). 

Posture. — At  first  the  arm  should  rest  upon  the  cephalic  side. 
The  muscle  was  exposed  by  the  division  of  the  bicipital  arch  t  S  GG2). 

General  Description.— A  long,  fusiform  muscle  extending  the 
whole  length  of  the  ventral  surface  of  the  bmchlum.  from  the 
bicipital  tubercle  of  the  scapula  to  the  bicipital  tyberositt/  of  the 
radius. 

Dissection. — No  preliminary  dissection  is  needed  bi'3'ond  freeing 
the  muscle  from  fascia  and  connective  tissue.    After  tmnsection,  if 
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IP  scapiiln  is  strongly  fl»»xed  upon  tlK-  braohium,  the  tondon  of  ori- 
gin of  tht'  muscle  may  Iw  tjeeu  to  play  in  X\w  bicipital  grot)vo.     If 
ow  the  capsule  is  opened,  the  tendon  will  be  &eeu  to  be  still  cor- 
■red  by  a  spe<:ial  Hhi*ath,  so  that  it  does  nctt  lie  fR*e  within  the  cap- 
il«.     If  it  b<;  desirablu  to  exi)orio  the  \vhol«  tmdon,  tlir  dissector 
mst  divide  tlie  coracoid  attachment  of  the  entopt^ctomlis  and  the 
^KIlandell  t*^ndon  of  tlu?  xipki'kumeralis. 

Thf  distal  end  of  the  M.  biceps  mtist  then  bo  freed  fi-om  geneml 

BoDoective  tissue,  and  si>ecial  note  tjtkeu  of  a  mtlwrjlnn  feudi/tous 

Hifitf  which  connects  the  caudal  side  of  th**  muscle  witli  the  fascia 

overing  the  M.  pro/ia/or  Urcs.     The  insertion  canuot  be  seen  until 

ituv  of  the  aniebnu'Iiial  nniKch'S  an;  iviuovwl,  but,  by  lifting  the 

>rder  of  the  muscle  which  arises  from  the  epicondyle,  it  is  possible 

tlie  tendon  of  the  bicepa  toward  a  iwint  upon  the  radius 

tin*  atlachnu'iit  of  the  rlaro-flelfoidtrif/!  ami  bravkmlls. 

Origin.  —By  a  strong,  wumded  tendon,  1.5  cm.  long,  from  the 

lincnt  ^Irnoid  lip  of  tlie  glenoid  fossa  of  thr  scapula.    <lii  man, 

second  tendon— that  of  the  "short"  or  "coracoid*'  head— arises 

[from  the  tip  of  the  Pre.  c&racoideug.) 

Iiuertion. — By  a  similar,  though  slightly  shr)rtor.  tendon  upon 
ikvi  bicipiUil  tuberosity  oi  the  ra  din  a.    An  additiouai  slipht  ins'T- 
jtbn  is  by  the  ti^ndinous  Iwind  above  mentiontxl  ui)on  the  venti-al 
tixe  pronator  teres. 


M.    DRACHIAUS. 

Sjooaymy. — The  hoinAn  brticAiaU*  anHtiu,  Q.,  A,  409.  Q.,  A,  1,206:  "bra- 
i*."S.-D.,  A.  II.  IJM;  '•  roHrt  /.VAmiww*-  de  i'ttrant  hftt  vu  bmriiia!.  •lutfrifttr,"  Cb.,  A, 
KJ;  litartjt^jw  of  thf  f-rearm.  CTi.  iFl),  A,  25«  ;  bracAtatit  antkug,  Miv  .  B,  148. 

Fi|ircB.— EcUl  aspvci  (74);  ratal  ftnppot  (75);  origin  are*  (l}S,'71):  InacrilOD  area, 
WlalneU5  <9a). 

PortuTo.— With  this  and  the  remaining  muscles  the  appropriate 
I^'Miirf  will  readily  suggest  itself  to  the  dissector. 
Exposure. — By  the  reflection  of  the  JUM.  biveps  and  supinator 

Greneral  Description.— From  an  irregular,  long,  v-shaped  line 
Qpon  tlie  cephalic  surface  of  the  shaft  of  the  humerus  to  the  ulna 
ftew  its  proximal  end. 

OiMection.— Fle.v  the  bi^chium  slightly  upon  the  ant<?brachinm 
*oa«  to  relax  the  mnscle.  At  the  border  of  the  antebracliium  ptish 
itriigbtly  ceplialad,  and  note  tliat  here  it  is  attached  to  the  home- 
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rus  only  by  loose  counective  tissue,  which  may  be  torn  with  the 

Note  here  the  median  n&rte  and  brachial  artery  after  their 
passage  through  the  Foramen  epUroclthare.  Still  keeping  the 
brachium  tlexed,  eei>arate  thu  cephalic  side  of  the  muscle  frfini  the 
serit'S  of  antebrachial  muscles  arii>ing  from  the  cephalic  side  of  the 
humerus.  The  muscle  may  be  divided  just  proximad  of  its  union 
with  the  cUn^o-deltoideus. 

§  693.  Origin. — By  fleshy  fibers  from  an  irregular,  long,  v-shaped 
line  extending  almost  the  whole  length  of  the  cephalic  surface  of  the 
shaft  of  the  humerus.  The  ai>ex  of  the  o  is  represented  by  a  trian- 
gnlar  area  a  little  distad  of  the  tubercle  for  insertion  of  the  M. 
micosialis. 

The  dorsal  and  longer  branch  of  the  n  extends  dorso-distad  to 
near  the  middle  of  the  length  of  the  bone,  thence  ilii<tail  to  tl>e  crista 
epico/tdi/laris,  which  it  follows  to  opposit*?  tlie  proximal  end  of  the 
Fm.  epitrochlcare. 

The  ventral  bmncli  nins  ventro-distad  ]>arallel  with  the  rrhta 
deltoidea,  then  distad  to  about  the  junction  oftlie  middle  and  distal 
thirds  of  the  boue. 

Each  of  these  branches  is  3-4  nirn.  wide,  and  is  n'ally  therefore 
a  long  and  narrow  area  rather  than  a  line.  The  tiiangular  space 
between  them  does  not  give  origin  to  fibers. 

Insertion. — Prr)m  this  pecnliar  origin  Ihc  Sbcrti  oonverfce  to  furm  a  flat  tcodoo  .I>-1  cm. 
vfdf,  which  is  trItHelT'  <>lt'><^)>t^  ^^^  kt«  octid  purfiicc  to  the  eiitiJ  mirfucv  of  (hv  Icailou  of 
the  M.  daw-dtUuiiieua.  Th«  u-iidon  of  the  brtifhialu  in  ltiwrt«>d  ujion  Uie  dufnl  |ioi-tSu&  iif 
the  difpreflned  tough  uva  on  the  chuiIaI  lutppct  of  ihe  ulna  jxitA  diaUid  of  the  gnatet  sig* 
moid  notch  and  atmut  mid  nay  Iwiirwu  tho  dorsal  and  vciitntl  raari^na  of  thM  bone. 

Thifl  account  of  *the  M.  brufhinU*  'u  d«ri%'e(]  maitily  front  the  inactnit«<d  Theria  of 
Uomiir  ColUofi,  B.  S.,  a  fipeclal  8tad<mt  in  the  Anahimlcal  Laboratorj-  of  Cbrnell  t^Dlrar 
■ity.  The  dotted  Unos  apun  Fi^.  US,  71  a|i)>roximutc-ly  iucludo  the  outUuit  of  tbu  v^-shaped 
line,  but  Ih^-y  should  hv  doublo. 


M.   EXTENSOR  (CARPI)  EADIAUS  LOKOIOR 

§  604.  Synonymy. — The  buioan  muwlc  of  the  Mmo  iinmv,  O..  A,  4lS,  Q..  A.  1.  210; 
^premier  radial,"  &.-1)  ,  A,  II.  8.'i9  ;  ]Nirt  of  the  "  crttnfur  nnUrieur  dv  mHaritrpc,"  Ch.. 
A,  377  :  part  of  tliu  anterior  ertaimtr  uf  fAe  nnXataf^u*,  (%.  (Fl).  A.  36d ;  t^umm/r  turpi 
ratUitli*  U*ngiitr,  Miv..  B.  IS). 

Figures. — Cephalic  adpecl  (74) ;  eaodal  aHpect  (75);  origiD  are*  {Ti). 

General  Description. — From  th«  epieondylar  rUlge  of  the  humtrtu  lo  the  proximal 
.  of  the  i«di<al  tneuuarpitl. 


Jf.    SXTSySOJi    {CARPt)    BADIALIS    BSEVIOS. 


369 


OiaaectiOB.— Jiul  dMsad  of  the  insertioo  of  the  tupinator  lonyuM  \»  the  obUqne  border* 

of  \hf  riToog  l«»iaa  of  Um  M.  e>ittn»or  omt  metaMri>i  pollieia.    RdUuI  of  thU  tcndoo  ia»y 

tMio  ancrtlit^  tendon  evidently  cuntlntiutu  with  the  muitcle  lying  along  tlie  cnplialio  bur 

of  tbe  tDtvbr&cbiUin.     VVitli  tht?  tno^r,  sejiamu^  the  tendcm  into  two,  an  ecl«l  and 

•Irndrr,  and  ait   enlul  uiid  thicker.     Tin-  ftirumr  may  bu  trnd-tl   prozimad  lor  two 

vf  thulonjj^boftbtianlc-biacLium,  where  It  la  cotttinuouB  with  It^niuacto,  tbeextmsor 

n  ( rit'Oaiui  lungior. 

IKflde  tb»  muack)  at  the  middle ;  in  reflectiaft  the  proximsl  ecul,  oat«  that  it  beeomea 
and  wider,  is  M-t-dgud  somewhat  between  two  dubjicent  mosclen.  and.  at  the 
^^■narna,  haa  a  third  or  a  fourtb  4)Ti.Tlf))>|M.-d  by  the  miuclf  nriBing  just  diatad  of  iL 
^B  By  pulling  upon  ibc  tendon,  ami  ultomulely  H^-xinff  and  extvodiog  Ihc  mauiw,  it  may 
^Bi  9e*-Q  liut  tbr  tcndtm  pom-B  acnisM  tlii;  carpus  t^^utail  of  the  oblique  tetulun  of  tbo  t^Ocn- 
^Bir  m*Utrt$rpi  pUlieU.  With  thr  arthmtome.  out  the  fascia  at  one  side  of  tlie  tendon  apoQ 
IlKearpti*.  intruduoe  the  traotr,  and  thuH  imliraii*  wherv  more  inciaiona  may  be  ntadv  an 
tf  to  expiHc<  th4>  whole  tcDtlun  b8  far  a«  th«  proximal  uud  of  thu  in<llcal  inetAmrpal. 

Kote  that,  in  ita  paoNlgf  ovur  tbu  distal  end  of  the  radius,  llie  ti^-mlun  liefe  in  a  gro9«i 
tpoo  tb(<  dor«o-ccphali«  sido  of  tbi?  bone,  (u'pnmt^d  liy  a  trJoiigiilar  elevation  ^om  (lie 
I       ITwTP  Cor  the  tendon  of  the  rxtenaor  mftaearpi  patUcia. 

i  6BA  Rem&rk.^By  analogy  wiili  tbe  lew  modl6ed  leg,  the  m^aaclw  of  the  firm  which 
Ue  ttpoD  the  dnreal  aapect  uf  the  anh>brHchium  and  are  iDwrled  upon  the  rerpnK  dbonld  bo 
called  /exvra,  and  thoee  upon  the  caudal  astxxt  ert«n»urt.    TlieHu  and  utlier  ormeitlemtiouB 

tbaw  lie«a  prrsentvd  by  ttip  iu>uitir  aiitluir  (I  and  4-).  In  an  idctal  niynlogiml  ooinen> 
datorr.  w«*  believe  (he  muAcleA  Ahntild  tx?  namoil  ae  above,  but  in  the  prfsfut  pmctjcal 
^rk  it  fvema  beat  to  retain  the  dp.iigiiatioup  commonly  accepted, 
Orifia. — By  dcahy  fibers  from  the  cplcomlybu'  ridge  of  the  htiiDeniB,  between  th« 
I'Vlgb  azN  of  tha  mtpi'vit<fr  hngut  and  a  i>oiut  r>ppogit<?-  the  distal  end  of  Ibe  Fvramfi  epi- 
IwUiinL  Tho  Inntor  part  of  the  origin  line  lien  between  the  blender  diMal  prolongation 
if  (hi  origin  area  of  the  IrrarhiaU*  and  llie  iriangular  origin  an*  of  tlie  frjthaiir  iiiri*ion  of 
^nMritept,     The  di^lal  fourth  or  Gfth  in  juot  ventnd  (if  the  nri^n  line  of  the  ej-Unmr 

lucftion.^By  a  lung  leudon  up^m  the  doraal  bonier  of  the  proximal  end  of  the  Indl- 
«inttacart^. 

Rcnark. — Like  other  tendons  which  {lasiii  over  the  wriMt.  tbiit  ie  held  in  place  tfy  Uga> 
MBlMi  haads  representing  {larta  of  the  annular  or  armillary  U^tnuntt. 

M.   EXTENSOR  (CARPIi   RAPIAL18  BREVIOR 

S  AM,  Sywmymy.^Tbe  human  muscle  of  the  huuo  n8in<5.  O.,  A,  410,  Q.,  A.  1. 916 ; 
"  iBn4  n4uU."  8-D.,  A.  II,  ;i5»  ;  part  of  the  ■'  rjf«N«tur  autfrieuT  rfu  mHararpf,"  Cli .  A. 
2^;  (wt  of  the  anterior  titetuur  of  the  tMtiiearput,  Ch.  {Fl.^  A,  Sdfi  ;  art.  carpi  rad.  bn- 
f-r.Mhr^B,  IBl. 

Figs m.— Cephalic  aiperl,  in  part  (74i ;  candal  aspect  (7S) ;  ortgio  area  (68). 

Ctoeral  Description.— Prom  the  tpic^idj/lar  ridgt  of  the  humerus,  ju»l  proximail  of 
^ tktn^jfltu,  to  tfae  l»i»e  of  the  mfili/ii  mftafarpul. 

DtHeetion. — The  thicker  tendon  mentioned  as  joined  with  that  of  the  cj).  rad.  tongioT 
WwgB  tu  the  pr»««^nt  uiuecle.  Thi»  tendon  ui  Bbort4;r  thou  the  other,  and  the  body  pro- 
Vonbttately  longer,  as  well  aa  thicker.  Divide  it  1  cm.  farther  distad  thiui  in  the  caae  of 
A»*r.  rad.  loagSar,  and  reflect  bath  ends. 

Origin. — By  fleshy  or  ahorf,  tendinous  fiber*  from  th«  epioondylar  crest,  just  distad  of 
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ttie  orifiin  of  thr  £/.  nifl.  longiiir.    Tlie  i^rigin  ares  cannot  be  aeea  folly  onl 
n-mnval  of  the  rjr.  rommnnis. 

Insertion. — Thf  u  ntloo  pwaee  tlimiiKh  tbe  wmo  groove  u»  tlic  Uiudon  <>r  (he  f:t,  rod 
longivr.  uid  is  iosrrteil  iijtoo  the  donol  side  of  tlie  proximal  cud  of  the  mt^itt  mKaairpaL 

M.   EXTENSOB  (DIOnX)RFM)  COMWUNIS. 

g  097.  STnooymy. — The  mOBcle  liu  tho  Humo  nnmn  lu  honiaa  aaatomy,  U.,  A,  417. 
Q.,  A,  I.  310;  ex(e»Kur  emmmuna  dt»  daigtt,  S.-D.,  A,  11.861 ;  titen*etir  antirievr  tUt  pAa- 
tange*.Cti.,A.i75:  itnlerter  eaUntor  itf  tAe  pAatiiTtifeii.  Cb.  [PI.),  A,  ^^  :  <Tt.  dig.  eommu- 
ntJ.  Mir..  8, 151 

Fipires.  — Kcul  asiK-ct  (74i;  origin  arm  (09.  71). 

Disiection. — The  muscU-a  retnuining  n\yjn  the  cephalic  and  tloival  Hurfacos  of  tlio  anto- 
bracbluin  an.^  otviireil  by  «  tlvusv  fuwiu  wliicli  must  bo  rruuived.  Sent  thfi  wriel  note  a 
wuk-  t^nidoti  vrhk'h  {««sr«  <<ntml  of  tli«r  .tf.  nbdttfifrr  oann  mrlaettrpi  pollieU  Tran*  it  to  tbe 
QDrrespoDdJng  moscle,  and  this  to  the  humcrua,  and  tntnst'd  the  mii»rlc  al  its  middle. 

Origin. — Dr  fleshy  and  tiutdinoufl  fiben  fmm  the  t^MMTtd}/tar  ritlge.  Tlie  ortfrin  area 
ii  about  0  mm.  loog,  and  extends  from  the  disto-cephnlic  ntifflc  of  the  origin  am  of  ibe 
ttpAaiit  divuiim  of  tlie  entatHttftt  to  tbc  trochlea  :  lb  lice  just  donad  of  the  origin  area  of 
the  latanmr  ntd,  brenor  and  of  the  distol  Rftli  of  the  ex.  rid.  tvnffwr. 

Insertion. — The  tendon  11m  in  a  leroove  upon  the  dorsul  snrflice  of  the  di»t«l  end  <>?  the 
ni(iiui>.  fMm  whirh  it  mar  be  lUikiniragi-'d  hj  slitting  up  the  ligament  which  converts  the 
groove  into  a  ennal.  It  then  divides  into  fbar  tendons  wliicli  may  be  traced  lo  the  doraal 
aspect  of  thoy'"M-  onlinaTff  digit*. 

M.    KXTRNSOR  MIXTMI  (PKilTI). 

ft  666.  Syoonymy.— The  liuomn  nmecle  m  called  (0..  A.  417,  Q.,  A,  I.  318),  sends  a 
tendon  to  on!y  tlie  minimu»,  while  In  the  cat  and  dog  what  secmo  to  be  the  Same  luuacle 
snpplies  also  the  onnulari*  *\v\  mfdint ;  (b-v  Huxley.  A.  \\H\.  S.-P.,  howfv*^  (A,  11,  1*88, 
aiiB).  n*ganli«  it  &»  forming  tliire  wparuUt  musclea,  one  fur  each  diiflt,  excepting  the  pallei 
and  Index,  which  he  terms  Ki.frrop.  du  r^rjittt,  paramem  and  tnierot,  respectively,  /dton* 
tevr  lattralti  dtn  phalangta.  Clt.  A,  379  .  laUral  eitfutor  of  t/u  pf»alangt$.  Ch.  IFI),  A,  2M : 
e^Unmr  minimi  digiti.  Miv.,  B,  1S1. 

Fipires.— Dorsal  o^twct  (74) ;  origin  ana  (08,  71). 

Origin.— From  the  wntral  border  of  the  rjticondytt  Juki  distnd  of  the  origin  of  the 
exl«n»or  eommum*.  Tlw  proslma]  |«rt  of  the  origin  is  by  muMiiIar  Hbcni.  and  the  distal 
by  a  short  tendon  At  2-3  tnm.  from  the  origin  llie  inimcU'  divides  into  a  elciider  ecu! 
portion  and  a  thicker  rntul  part,  which  are  in  dose  contact,  but  may  be  separated  without 
cutting  lilieni  The  fonner  l>ecome9  ti-ndinous  at  the  Junction  of  the  pruxinul  and  middle 
third.1  of  the  iinu>l>ne)i)uiu.  mid  the  latter  at  (he  junction  of  the  distal  and  middle  tliini& 

Insertion. — The  tendons  join  the  cirreBpooding  tendon*  of  the  exlenmrr  commwm. 

M.   KXTENSOR  (CAnPI)    ULNAlUB. 

Jt  6D9.  Synonymy. — The  himuiQ  mtutclc  of  the  same  name,  G.,  A,  417.  Q.,  A,  1.  SIS ; 
oAitat.  8.  a.  A.  II,  Sm  :  «r.  eitrpi  utnartt.  Miv..  B.  ISS. 

Figures.— Duraal  aspect  (74) ;  origin  aroa  (08). 

Origin.— In  two  parts  :  (A)  by  a  short,  broad  lei»don  from  the  distal  end  of  the  epicotJ- 
dylo  next  to  the  origin  of  the  extfnwr  minimi ;  {B)  by  a  smaller  and  niunded  tenifa»ft_ 
from  the  proximal  lip  of  the  ilgnKdd  notch  of  the  ultuL 
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Insertion. — Thu  uiiucular  fibers  (Mulluue  la  wiiUin  I  cm.  o(  tbo  wrist;  ibu  tvnduD, 

It  4  aim.  wi(l«*.  ivawii  nvor  tlie  dt^ul  end  of  ibe  ulua,  in  catinwted  witli  UgviuetitH,  hik) 

,  iBHrtcd  upun  the  tubeido  at  tlie  cuud&l  Hute  of  tlie  {jroxinuil  ond  of  tbo  minimal  mtUt' 

M.   INDICATOR. 

g  700.  STnonrrny.— Tlie  rMriun't  indieit  or  ittdifatur,  Q-.  A,  I,  220  .  fTUn*ffr  iadtelM, 
l_  a.  A,  418  ;  '•  indk'U'tr."  Duinjlinon,  A,  676  ;  •'  iKdieateur,"  ii-D,  A,  II,  'Ml .  rtt  imdtett 
JBbl  tx  Hcvndi  in4*rnodii  poUiei*,  Mir.,  B.  102. 

^B  Origio. — Bt  Qfsby  HV^ra  nloog  tlie  cpbalic  bonier  of  tbt>  iiliiu.  from  ibe  /fjwrr  ngmoU 
^^HteA  to  tbv  juortlun  of  tbe  iluttal  uid  iniddlc  thirds  of  tb^  Iicqp,  rxHuHive  of  xW  c>liicnuion> 
The  pptxinioi  third  of  tbe  muacuUr  portion  rewmbb-e  thw  nrdinnry  tintt^bmrliiiil  luuncteA, 
waA  i*  ntn'muoiis  wilb  ■  KU'mler  tendon ;  the  Kinainiiig  BlK>m  fnim  n  iliin,  loowlv  con- 
^HKtcil  «cTiea  of  baodlcti  ^itemlliif^  diotftd  at  ui  angle  of  about  4S  dngreee  wHb  the  botie  lo 
■^Attached  to  tbe  lendoo  almost  to  the  wrist. 

Insertion.'— i&t  the  wrist  the  tendoo  divides  Into  two,  both  of  whJcb  are  oonoecled  viih 
tkalDdiaU  tODdoit  of  tlie  tit^tor  n>in»iu/iM.  Tbr  moru  oaudbl  of  the  two  tcadoD«  some- 
ttaei  Rxxiv-cs  n  !tiTiBll  leadinous  slip  from  tbe  mcdinl  tendon  of  tbe  cii4:n*or  minimi.  lu 
¥mt  csKfl  tb<;  ii'udoii  dirldtw  hitu  tbiro,  wbicli  are  diftlributed  rcspcctirol;  to  tbe  mediiu>, 

Eilex  and  tlie  ««!Coud  aegment  of  tbo  ixillcx. 
701.    Syooaymj. — Tyiehxaannproaator  radii  tfr<»,Q.,  A,  411,  Q.,  A,  1,200:  "rond 
Ueur."  8.  D,.  A.  II,  357 ;  pronator  ten-*.  Miv..  B,  14SI. 
Fijnres. — Can'Iiil  osiiect  (75)  ;  rarigin  area  i70.  71}. 

Orifia. — 6>-  m  Bb»rt,  M.ronf{  teodou  fmiu  tbe  uxttutnltj  of  tbe  epitR>chlca  just  distad 
I  flt  t]w  origin  of  tbe  nkort  diritiaa  of  tbe  enUftritepM. 

lasertion. — Bj  fleshy  and  abort  leodlnoas  fib«rs  Ibr  aliout  \S  tm.  akmg  the  oephoUo 
.Met  of  the  nuUussl  Itvmiiblle. 

M.  FLEXOR  (CARPI)  RADIALI8, 

Synonymy. — ^The  bu man  jlmwr  Air/»  rndiaUn,  G.,  A,  411,  Q.,  A,  1,  810;  "ofT- 

<**."  8.  D..  A,  II.  ."W-J ;  fit<X"r  carpi  r(uUali».  Mlv.,  B.  149. 

Fi{ares. — C'audol  aspect  (75) ;  origin  area  (70). 

Otipn. — By  fleshy  nod  short  tendinous  fit>era  trcna,  tlie  distal  aspect  of  the  «pUro<AUa. 

lauftioo. — Tlic  inuKle  bf-cotnea  u-ndimiUH  aUmt  3  cm.  from  tbe  wrist,  jnsses  tlerply 
*Mid  of  the  snrficie,  and,  Bccnniini;  to  Straiis-Durckbetm,  divides  into  two  tendons  widch 
■Attached  to  tbe  indkal  and  mfdial  inrtaetirpaU. 

I  701  Other  Muscles. — In  addition  to  the  musclea  dc«cril«cd  In  the  Ihregoing  pagies, 
'fc»6guiBB  tndirate  more  or  lew  fiilly  the  position  and  ouuncdJODS  of  the  followtag  :  MM- 
^VM-ffrvfmMKfan/Ka  and  etrvieOfturimtnriM  (Bfl)  ;  ttwporatia,  mntaettr,  diffatlritn»  and 
¥oita  (87):  attrno-h^iiiifut,  t^fr»i>thyr"idrfit,  rfctw  nud  trtohiiqtivt  (obdimiiui*)  (72); 
'Uftt^o^Ai,  rtftua,  tf(Miqnu»,  apUuiut  and  »trmv  fiffoidrus  (i9) :  flrjor  ulnarit  ttiv\Jlmr 
*f*»ntiii  Mmmunu  eetnliM  OS). 

TbanoacIcA  just  named  together  with  oil  nthcrs  of  the  cat,  are  more  or  lees  follj 
''■Qilied  by  StraBS-Dnrckboiro,  and  most  of  them  are  at  least  eaumenited  by  HIvaii. 
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§  704.  The  Ob-vioua  Structure  of  Muscle. —A  mnscle  is  roadily 
Been  U»  be  a  ciiilectiiJii  of  inort*  ur  less  i.longalod,  reddish,  tit'shy 
bundles  attached  at  each  end  mope  or  less  independently  or  by  a 
coiuinun  fibrous  alruclure,  the  tendon.  The  biuidles  an*  easily  sep- 
arate into  smaller  bundles  cnWisi  fasciculi.  A  perimysium  or 
sheath  of  connective  tissue  surrounds  each  muscle,  and  from  this 
partitions  extend  between  the  fasciculi,  fumishing  each  with  a  sep- 
arate sheath. 

^  7(^.  Microscopic  Structure — Fibers. — Each  £Eisciculns  is 
composed  of  a  variable  number  of  cylindrical  fibers. 

Stria/ion. — The  fibers  appear  to  be  composed  of  altomate  light 
and  dark  se^tpnents.  A  muscle  which  has  been  hardened,  in  alcohol 
for  example,  also  pre8«*nts  an  appearance  of  longitudinal  striation, 
and  if  it  be  teased  carefully,  it  may  be  divided  into  finer  threads 
caWodJfbrillm ;  each  fibrilla  shows  the  same  alternating  light  and 
dark  bands  as  the  entire  fiber. 

Sarcolf^mma. — Surrounding  each  fiber  is  a  delicate  sheath  of 
elastic  tissue. 

Aw/ei  or  Muscle  CorpuscUs. — These  are  clear  oval  bodies  found 
in  tlie  fibers.  In  Mammalian  muscles  they  lie  on  the  surface  of  the 
sarcolemma,  but  in  Amphibia  they  are  distributed  throughout  thi- 
substjirice  of  the  fibers. 

Length.— T!\\e  average  length  of  a  fiber  is  nearly  3  cm.  They 
are  of  nearly  uniform  size  throughout,  but  sometimefl  branched  as 
io  the  tongue. 

Conn£ctio7i  with  Tendons. — A.  When  continued  in  a  direct  line 
with  a  tendon,  tlie  fib<^r  merces  into  the  tendon  somewhat  abruptly, 
yet  it  can  be  distinguished  from  tendon  ouiy  by  the  abst^ice  of 
cross  striation  in  the  latter. 

B.  AVlien  the  fibers  join  the  tendon  at  a  more  or  less  acute  angle, 
tiiey  terminate  in  mundKl  ends  which  are  receivi^d  into  com*spond- 
ing  depressions  in  the  tendinous  stmcturea.    Quain,  A,  II,  115. 


TUB    ABDOMINAL    VISCEUA,    SALIVABY    aLA-M>S.    MOLTU,    NlX-Ji    ANI> 

TUOBAS. 

UfT  or  ISSmtDIEKTS  AKD  MATERIAL — BTOMACII—l.lTlttt— PAS  CHEAP— SMALL  ISTKB- 
TI^tE — lARttK  INTESTIXE  — UIIINARYOIIOAKB— !(AI.IV\Rroi.AKW— MOPTH — tTmCK — 
THORAX — TKACIUiA — tS^Ui'OAOL'li  — TBTUUS— UlAPniLVOM. 


ABDOMINAL  \aSCERA. 

Ttioro  is  first  given  a  gonoral  considoratioii  of  the  parts,  to  enable 
Jeatudent  tt>  rucogiiizt;  thcra.  Tliia  is  fotlowt-d  by  a  more  dctailud 
lespription. 

jS  706.  It  is  advisable  to  employ  at  least  two  specimens  for  the 
iMnmun,  one  for  the  viscera  and  the  other  for  the  blood  vessids. 
If  specimens  cannot  be  obtained  readily,  the  tlioracic  and  ubdorai- 
lal  viscera  and  vessels  may  lj«  stndied  upon  a  single  individual. 

Preparatioa. — Junr.  ln^forp  thr  t-xplaoittitin  of  poch  figure  lliore  ia  piven  ilip  method  of 
m-Arine  the  part  or  nrgati  for  tliai  psritoular  O/iire.  'ilie  JiTOct[i>Da  for  dcmontitmioa 
10  he  fi>Ui>wf>d  far  the  ntudent  are  givi-u  la  tbe  lext  pi<.i}>c-r. 

1707.  Names  of  Parts  in  Order  of  Bxamhiatitm* — (1)  Pmto- 
nwni;  (2)  Diaphragma.  diai>hni^ni ;  '3)  Hepar,  liver,  and  cholecys- 
tis  or  gall  bladder;  (4)  Stnniaehus,  stomacii;  (o)  Splen,  spleen; 
tJ)  Omentnm  niajti»,  great  omentum ;  i7)  lutestinuni  tenue,  small 
intwtino;  )8i  Uroeystis,  nrinan- bladder ;  (f>)  Intestinum  amplnm, 
Urp*  int;.*stine;  (lU)  Pancreas;  (11)  Mesonterinm.  mesentery;  (12) 
Ben,  kidney;  (13i  Uterus  for  vas  deferens  i ;  (Hi  Ox-arinm,  ovary. 

iBstniments  and  Material. — Cnarw  romb ;  IS  per  cent-  irlw-rin  :  injecting  appa- 
**>BiBd  inalenal  f^  ittMl :   8ca1pi>l  ;   Mlsson,-   «ponfff)<   thread;   l^wel:  my ;   inwr; 

■Mv, 

%  THR.   Choice  of  Specimen. — Clioose  a  yoinig  adult,  lean  cat. 
"  may  be  fasting,  bnt  preferably  the  stomach  should  contain  a 
"Ontlerate  amount  of  solid  food. 
18 


A 
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§  709.  Posture  and  Preparation.— Place  the  cat  dorsicumbent ; 
fasten  the  arms  and  l^s  laterad  with  cords  tied  to  the  loops  on  the 
edges  of  the  tray  (Fig.  76).  Take  the  precautions  for  cleanliness 
(§  199).  When  the  examination  is  made  in  warm  weather  or  is  to 
extend  over  several  days,  the  arteries  should  be  injected  with  alco- 
hol as  directed  in  §  284.    If  the  vascular  system  itself  is  to  be 


Fio.  76.— LntEB  of  Incision  fob  ExpoeiNa  the  Thobacic  and  Abdohinal 

ViBCERA ;   X  .25. 

studied  in  the  same  individual,  both  arteries  and  veins  should  be 
injected  with  plaster  {%%  362,  362). 

If  the  thorax  is  not  to  be  studied,  open  it  <g  SS-t),  cat  the  pnecava  to  allow  tlie  blood  to 
escape,  and  inject  candad  throofh  the  poetcava  and  the  aorta  thoradca.  If  the  tmbcIb  ue 
to  be  eiadied  on  a  eeparate  upecimen,  the  injection  may  be  omitted. 

Keep  all  exposed  parts  moist  with  the  15  per  cent,  glycerin  (g  171). 
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0.  Exposure.— Det*^rmine  the  three  following  landmarks  by 
5  oil  the  various  parts  of  the  abdomen  wliero  they  art'  indi- 
cated (Fig.  70) :  (A)  The  ve/Urimeson  by  finding  the  xiphisternum 
(Fig,  30,  72,  §  228) ;  (B)  the  candal  margin  of  the  12tli  rib  (Fig.  30» 
72)  i  {O)  the  pubis  (Pig.  51,  76,  §  228). 

ARi*r  having  deterrained  the  tliree  landmarks,  the  hair  should 
moistened  and  parted  as  directed  above  (g§  354,  699) ;  then  the 
incisions  shonhl  l>e  imide  along  the  linos  indicatc^d  in  Fig.  76. 
Make  the  incisions  in  the  manner  descrilx-d  for  abdouiinal  transec- 
tion I  p  237).  Reflect  tlie  four  Haps,  being  cai^fnl  not  to  tear  any  of 
the  thin  membranes— luocyaiic  and  hei>atic  ligaments,  etc.— attached 
along  the  mesoD. 

Preparation  and  Ezposore  -Fig.  77. — The  cat  was  fed  a  mod- 
emte  amount  of  meat  alx)ut  an  hour  before  it  was  killed  with 
chloroform.  After  death  it  was  plac<;d  dorsicumbcnt  on  the  dem- 
latration  board,  the  head  fastened  with  tlip  pointed  holder  (see 
Pig.  77),   and  the  limbs  secm-ed  latorad  witli  the  straps. 

After  parting  the  liair  (§  354),  an  incision  was  made  from  the 

ms\is  of  the  mouth  on  the  rights  along  the  middle  of  the  side  of 

ti"  neck,  thorax  and  abdomea,  then  on  the  left  side  as  far  ceplia- 

lad  OS  the  angle  of  the  mandible.     The  mucous  membrane  and 

Uhf  thick  muscles  on  the  side  of  the  face  and  nec^k  wei*e  cut  at 

'  the  same  level  as  the  skin,  and  the  right  mandibular  ramus  dis- 

jmnted  with  the  arthrotome.    Tlie  liyoid  bone  (Fig.  3ll,  ^  224)  was 

cqt,and  the  left  coronoid  process  (Fig.  CD  broken  with  nippers; 

Uiigmade  it  possible  to  turn  the  mandible  to  the  left  so  aa  to  expose 

the  pharifnx  and  the  floor  and  roof  of  tlie  mouth. 

The  ribs  and  soft  parts  of  the  abdominal  and  thoracic  wall  were 
then  cut  with  scalpel  and  nippers  at  the  same  level  as  the  incision 
in  the  skin.  The  media-stinal  septum  and  the  diaphragm  were  cut 
■iih  scissors  close  to  tlio  ventral  wall,  and  the  entire  ventral  wall 
of  the  body  was  removed. 

In  some  specimens  the  or>nry  (ovarium)  and  kidney  {ten)  will 
M  appear  witliout  displacement  of  the  intestines,  and  in  old  ani- 
fnaU  the  thymus  may  be  absent  (Fig,  77,  Cp.  thym.).  The  following 
parts  will  be  expo*'d  (Fig.  77) : — 

Description  of  Fig  77.— Oardla,  rtz.— Heart.  Choleoystlfl.  as. 
-Gall  bhwider.  Comu  Uteri  —  Li?ft  horn  of  the  uterus.  Costaa. — 
Rib  (13),  The  cut  ends  are  shown  on  each  side  of  the  thorax. 
Cp,  Utym.,  Corpus  thymicum,  az. — Thymus  body  or  gland.    Dia- 
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la,  a».— Tori'Tue.  BIndb.,  Mandibula.— Maiidible,  lower  jaw. 
(Es.,  CEaopha^s,  (ts. — Gullet.  Omentum  majus,  ftz. — Epijiluon» 
izreat  (niieiitiiiii,  caul.  O.  hy.,  Os  hyoidee.— Hyoid  bone.  Obc. 
dct.  Stenon.,  Ostium  ductus  Stenoniani. — Muntli  or  (i])(>iiiii<:;:  of 
tho  durt  of  Stfium,  duct  ot"  tin-  parotid  gland.  Oat.  dct.  Wharton.. 
Oiiiuin  ductus  Wliartoniani.— Moulli  or  opfiiiuf;  of  Wliarton's 
duct»  dud  (if  tlit^  mibruaxillary  gland.  Ovarium. — Ovary.  PUi 
Lctiles. — Tnctilt*  hairs  (see  Fig.  lUo).  Pulmo.  -Luiig.  Ren. — 
*ft  kidnt'y.  Splen,  as. — The  Hj)Ieen.  Stomachus,  az. — The  stom- 
jh.  TnsL,  TonsiUa.  -Lt^ft  tonsil.  (The  tonsils  are  composed 
ly  of  lymphoid  tissue  and  are  abiiiiilatktly  supplitnl  with  blood 
and  uei-veft.  The  function  of  the  tonsils  is  not  well  under- 
Qnain,  A,  II,  HSTn.  Trachea,  o^.— \ViiKl-]»ipe.  TJrocystis, 
Urinary  bla<ldor.  VibriMse.— Wliisken*.  VI.  pit.,  Velum 
palati,  nj. — Thin  is  tlie  veil-like  or  ptndulouH  jiail  of  the  soft-  ]«il- 
ate;  its  caudal  margin  is  free  (Fig.  88). 

I  711.  Peritoneum  (§  725).— This  is  the  Binooth  shining  mom- 
banr>  linin;?  the  :ilHloniiiial  cavity  and  covering  the  viscera.  It 
raiy  be  separateil  &x>ra  the  muscular  parietos  over  a  small  aiva  by 
naog  Ihtf  tracer. 

i  712.   Diaphragma,  02,  (Fig.  77,  §  734). — Grasp  the  free  edge 
[ftftbL*  cepiiulic  aWoniitial  flaps  (Fig.  76i;  dniw  them  upward,  and 
Itiok  toward  the  cephalic  end  of  tlio  abdominal  cavity.    The  dia- 
phragm will  api)t>ar  as  a  transverse  muscular  curtain  separating  the 
abddcuen  from  the  thorax. 

,713.   Bepar  and  Cholecystis,  az. — Liver  and  g^ill   bhidder 
r,  §^  744,  745). — The  liver  is  a  deep  red,  multilobular  organ 
"occa^ying  nearly  the  entire  cephalic  part  of  the  thorax,  but  osjw- 
rblly  tlie  dextral  part. 

TJle  chtd^Ci/xUii  is  a  reservoir  for  bile  ;  it  uanally  appears  as  a 
gNenish  sac  in  onr*  of  the  lobes.  If  it  does  not  appear,  grasp  the 
wmiiil  maix'"  "f  *''*'  liver  and  turn  it  .slightly  towaiil  the  thorax. 
Tile  cbolecyst  will  appear  as  a  p4^r-sha[)od,  greenisli  sac  partly 
imU^dded  in  the  substance  of  the  middle  lobe. 

i  714.  Stomachus,  az.  (Fig.  77,  79,  §  735>.— This  is  a  somewhat 
P**r-shaped  organ  extendingoblifiuelyacni^  the  cephalic  T>art  of  the 
»Mominal  cavity.  Its  lai-ger.  eardiat  or  oesophageal  end  iFig.  79) 
iitipxt  the  diaphragm  and  mainly  in  the  left  half  of  the  cavity. 
The  email  or  pyloric  end  is  sharjiiy  curved.     It  is  partly  covered  by 
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the  liver,  and  may  be  fally  exposed  by  tui-ning  the  edge  of  tba( 
orgnu  cephalad. 

The  space  occupied  by  the  stomach  depends  largely  on  the 
amount  of  food  it  contains. 

§  715.  Splen,  a^.— SpUvn  (Pig.  103,  g  737).— This  is  a  dt^-p  red, 
usually  single  lobed  organ,  situated  on  the  sinistro-caudal  as|)Oct 
of  the  stomach, 

4i  716.  Omentum  majus,  epiploon,  fl^. — Givat omentum  (Pig.  77, 
§  727i. — Thi^  appcai-s  as  a  kind  of  transparent  apron  extending 
caudad  from  the  stomach.    It  contains  many  strips  of  fat 

^717.  Intestinum  tenue,  az. — Small  intestine.— Very  carefully 
turn  the  omentum  over  toward  the  thorax.  The  greatly  coiled  cyl- 
indrical small  intestine  will  be  exposed  (Pig.  77,  §  738). 

§  718.  TTrocystis. o^.— Urinary  bladder(Fig.  77, 101,  %  757).— In 
the  caudal  j>art  of  the  abdomen  will  be  seen  a  median  sac,  usually 
moni  or  less  tilled  with  liquid.  This  is  the  urocystis,  the  receptiicle 
of  the  urine. 

^  710.  InteBtintmi  amplum,  a-z. — Large  intestine  (Fig,  77,  §  742). 
— Turn  the  coil  of  small  intestine  toward  the  left  leg.  The  large 
intestine  will  be  seen  on  tlie  right  side  extending  first  cephalad  from 
a  blind  extn^mity,  the  eipcum  (Pig.  80),  nearly  to  the  stomach,  then 
Uansversely  across  the  cavity  a  litUe  to  the  left  of  the  meson,  and 
finally  somewhat  obliquely  caudad. 

§  720.  FancreaB,  az,  (Fig.  81, 103,  g  746>.— Turn  the  large  intestine 
to  the  left ;  the  pancreas  will  ap]>ear  as  a  pinkish,  iinely  lobulati'd 
and  elongated  body  within  the  great  omentum  near  its  dorsal 
attachment  to  the  stomach.  It  ext**ud8  from  the  spleen  dextnid  to 
the  pylorus,  and  then  for  5-10  cm.  along  the  small  intestine  (Fig.  83). 

§  721.  Mesenterium,  wz.— Mesentery  (F^g.  78,  §  726).— Grasp 
the  small  intestine  and  lift  it  up.  The  meoentery  is  the  translucent 
nicmbrane  supiiorting  the  intestine  and  serving  to  attach  It  to  the 
body.     It  is  a  fold  of  peritoneum  {i  T2Q). 

§  723.  Ren— Kidney  (Pig.  101,  §  761).— Turn  the  stomach  and 
intestines  to  the  right,  and  the  left  kidney,  a  darlc  n*d  body,  will 
appear  resting  on  the  ventral  surface  of  the  museles  of  the  back 
near  the  meson  and  but  a  short  distance  from  tlie  iliaphragm. 

%  723.   Uterus,  az.  (Fig.  77,  §  7591— Turn  the  nrooystis  ventro- 
caudad.  and  if  the  animal  \^  a  female  the  uterns  will  be  seen  rei^tingr" 
upon  tin*  rwtiiim,  and  sending  a  prolongation — coma  or  horn — - 
cephalad  on  each  side  toward  the  kidney. 


PERiroysuM. 


S79 


ABDOMINAL  VISCERA,   SPECIAL  STUDY. 

§  734.  .Vnrnes  of  Parts  In  the  Order  of  Examinatioiu — Perito- 
miu ;  Diaphragma,  diaplimgin ;  Stoiuachus,  stomuch ;  Splen, 
;  Intetitiniiiii  t^nue,  siuall  intestine  (duodenum,  jejunum, 
•umj :  InU'stinum  ainphim,  lai-ge  int<?stine  (ciecum,  colon,  rec- 
im);  Ilepar,  livj-r;  Pancreas;  Ren,  kidney;  Urm-yatis,  urinary 
ladder ;  Adrenal,  suprarenal  capsule ;  Uterus,  womb ;  Ovarium, 
>var\- ;  Vaa  deferens,  spi'nnatic  durt. 

JnstrufiKints  and  material  the  same  as  for  the  general  study. 
Specimen, — The  same  specimen  may  l>e  used,  or  it  a  different 
one  is  used,  it  shonld  be  prepai-ed  in  the  same  way  <,§  709). 


I  PERITOSECM. 

%  735.  Peritoneum.— Tbo  pviitoa^um  is  a  serous  mc  linlniz  tlio  abdomen.  It  giTM 
tkv  «oUi  asiH^-t  of  the  abdamifial  wall  Its  simmth,  gllsUtniiif;  nppeKrArtcft.  It  may  be  sep- 
tmtad  miAily  fntiii  the  abdomlna)  wall  nver  a  (miall  area  n-jth  the  tra«.-«r. 

The  piTituQ>-«l  HLc  Is  cIo8«hI  lii  ihu  male,  but  In  the  female  tbe  Fallopian  tubos  open 
bio  it.  and  hence  it  cimmanicatcs,  through  tlicae.  nitli  the  exterior. 

Tlw  ■Kwnlerira  and  tlic  ligaments  of  the  liver,  arocrstia  aad  atcnia  are  formed  by 
4aplleat«rm  of  the  pt-ritoneiim. 

All  the  organs  of  tliv  aUlomon  are  rviiPff  oritm'<if  of  the  nic  The  appareot  pr^eenre  of 
iDBK  ii(  ihe  orKanH  withio  U,  aud  iliy  way  in  which  tlio  muwuturioa  arw  formed,  may  be 
ndUj  oodervtnod  from  the  following  diagnini  (Fig.  78). 

TkU  dtafrrani  reprvei'Dta  an  idfat  tranAertion  of  tlie 
■t*!  abdometi  at  tbr  level  of  th«-  kidneys.  The  kidneys 
^)  arv  rvprraented  an  prujucting  eomnwhat  Intx)  the 
tfaiiNtiinal  niviiy,  luid  eovrrnd  niily  oii  tlieir  ventral  sur> 
hei  by  the  iieritonoum.  The  aliniixitary  ciuial  {AIL 
mmT),  ahown  aUo  In  eroaa  section,  ia  repivsented  us 
Iwing  moved  far  vtwtnwl  Into  tlio  alMlominal  cavity, 
■nytofc  with  It  a  fold  of  peritoneum  which  ronna  rhe 

■*»t«ir  iS  73«). 

%  Tit.  Tbe  won]  memHtrry  la  often  tuiecl  in  a  i^n^ral 
*if  to  lodieale  any  of  the  dupllcalurua  of  peritonenni 
•opportiog  the  inteatlnea ;  bnt  ulriccty  BfKtttiii)^,  the 
**!»  refen  only  to  the  dapllcaturo  of  pi>rilon«uin  sup- 
pninf  the  purlimia  nf  the  minll  inteAtini'  known  aa 
Muan  and  Iteum.  The  propter  term  for  (h*>  p<-ritonwJ 
'■ifaataiT'  of  any  olhi-r  part  of  liie  intwiline  in  formed 
^  pnfiliod  meto  tn  the  name  of  tlie  jiart ;  thus.  mt«e 
'oa^auM,  vtuoeoitm,  tru»ura±tim,  etc. 

As  shown  in  Fig.  78,  the  mesenteries  and  ligaments  are  dovhle 
VdUed  membranes.     Demonstrate  this  by  tearing  away  tlic  mem- 


FlQ.TS.— l)tA«ii:AM  tiiiutviaa 
TUR    KkIjITIUKS  up  TlIB 

Addohoju.  Oroaks  asid 
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brane  covering  one  side  of  a  blood  vessel, 
will  remaiu  on  tlio  opposko  side. 


A  similar  menil 


§  727.  Omentum  majus,  epiploon,  a^.— Caul  (§  716).— The  epi- 
ploon is  a  double  walled  t«ic  I'onued  by  a  duplication  qf  a  double 
fold  of  peritoneum.  Tiic  cavity  of  thiti  aac  ih  ^imietiiuus  called  the 
lesser  peritoneal  vacity.  Demonstrate  the  sae-like  cliaraeter  of  the 
omeutuni  by  tearing  it  open  and  divaricating  the  two  walls.  Dem- 
onstrate that  each  wall  of  the  sac  is  conipostKl  of  two  layers,  as  with 
the  mesentery,  by  tearing  away  one  layer  with  the  traeor.  This 
may  be  most  easily  and  satisfactorily  done  over  a  blood  veswl  or  a 
strip  of  fat. 

It  will  1m^  S('en  from  the  abf>vp  that  the  omental  sac  as  it  lies 
coUapaed  ou  tlie  intrbtiiies  con:iists  of  four  thicknensts  of  pcrito- 
neam. 

§  T28.  Foramen  Winalovii,  fi2. — Foramen  of  Winslow. — This  is 
the  contracted  mouth  of  the  onu'utaJ  sac  through  which  it  communi- 
cates with  the  general  jHMitoneal  cavity.     It  is  n'latively  larger  than 
in  man,  and  may  be  easily  demonstrated  by  teariug  open  the  eac 
near  the  pylorus,  lifting  tlie  two  walls  slightly  and  divaricating 
tliem.     There  will  be  seen  within  the  nac  a  small  lolx^  of  the  liver 
{lobua  l^piffHii),  and  at  the  candal  margin  of  this  lohe,  sometimes 
partly  till<.'d  by  it.  will  be  seen  the  foramen.     It  is  alxmt  2  cm.  iu 
diann'ter,  and  is  on  l]i(>  dorsal  side  of  the  rfut'^iu  communi'S  choU- 
dochu^  and  Vena  porter.     The  foramen  may  likewise  be  demon- 
strated by  turning  the  duodenum  to  the  lefl  and  finding  the  ductus 
choledochus  and  Wna  portffi.    This  should  be  done  in  a  perftM!tly 
fresh  and  uninjure<l  spe(;iraen,  and  the  omental  kic  inflated  \»y 
blowing  into  the  foramen  with  a  bent  glass  tube  or  a  large  flexible 
blow-pipe. 

%  T'Jd,  Thf  Ohvi'in*  !^rrsrture  of  Llie  |>frit'>iioHni  \^  lik»  ibat  of  arious  Di«mbranni  gei^ 
(trolly — tliiii  luid  traD«<|iiin*nt.  niiKiotli  anil  ^liHtrniog. 

g  TOO.  ifieroteop-f  Structure — (A)  Ecul  Inj^er  of  a  lingle  Ibiduivw  or  flattened  oK* 
clfMbM)  relld,  (B)  AtuvUM  cir  ^ihhI  layiT  of  coDDLK^ive  tittAuft  cnntNining  r-laj<tie  »x»* 
wMte  cx)D0Mti7t?  tlsnuu  Sbura.     CoutfuJt  Fruy,  A  ;  Quaiii,  A,  II,  11>7  ;  Strirkor,  A,  509. 

g  731.  Glandulaa  Mesentericae,  a^.— Mesenteric  glands. — Th.^ 
so  called  mesenteric  glands  belong  to  the  lymphatic  system.  The^ 
are  between  the  layers  of  mesenterj',  and  are  esi^ecially  large  ne^'^ 
the  caecum,  some  of  them  being  1-2  cm.  thick  and  3  cm.  long. 


§  732.  Corpuscula  Pacini,  «r.    Paciniau  c<»rpu84;le8. — Tiiese  are 

oval  bodies  about  'Z  mm.  luii^j;  and  I  nun.  thick.     They  aru  between 

Htliu  layers  of  mesentery,  and  may  be  denioitsti-ated,  hi  lean  cate,  by 

lifting  the  uu'sonteiy  aud  looking  through  it  t<mard  the  light.    Thny 

appear  ai)  trant^lueeiit  tUickeuiugs  of  the  fonii  and  size  mentioned 

I  above. 
%  738.    JHfTMTopie  Slrtielure.—{A)  A  oonneclivo  ttnao  envelope.    (B)  Maay  courra- 
thoitlf  arnn^ied  biyrrvof  imuiUaeeiit  ocmDecttv-e  tiwic.    (O  A  »M:ufluitl.  richly  nite1eat«d, 
opntni  lOM*.     (D)  'I'liL-  irnninstion  of  ■  slngl*.-  nifdallnlc-d  w.-tw  RImit.    (£)  A  cattllLuj 
mmmk  oT  bluul  vmkIa      Strieker,  A.  179  ;  Quitii:,  A,  II,  150. 


Pio.  79.— Stomavu  a.no  Duouknum,  VK.NrnAL  View  :    xl. 


§  734.  Diaphragma,  flf^.— Diaphragm  (Kig.  90,  §  712).— Draw 

'•*-  8toniarh  and  liv..*r  somewhat  eandad,  and  with  a  sharp  studpel 

''^•rforate  the  diapl)im.nii,  provideil  the  tliorax  was  not  oj^ened  to 

^^^e  the  injection.    This  will  allow  the  air  to  enter  the  thorax,  and 

^P**  stomach,  etc..  may  be  kept  in  view.    The  diaphrajrm  is  fully 

•^nsidered  in  §  816. 

^1 


Preparation —Fig.  79.— The  cat  was  fed  a  moflerate  amount  of 
*lid  food  about  an  hour  before  di*ath.     After  death,  the  stomach 
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was  tilled  from  the  duodeaum  moderately  with  95  per  cent,  alcohol. 
The  omeutuin  and  niosenu'iy  wi*iv  tlirn  carefully  removed  ;  the 
pancreatic  aud  hepatic  ducts  isulatcd  for  a  sliort  distantx^' ;  thf  (;hoI- 
ecyst  Ciiivfully  separated  from  the  liver  ;  then  the  <£sopha@:us  was 
separated  from  the  diai>liRigm  and  ligutun'd  about  2  cm.  cephalad 
of  it.  The  duodenum  was  also  ligatured,  and  then  tlie  whole  was 
put  into  95  per  cent,  alcohol  for  two  days.  The  ventral  portion  was 
tlien  removed,  as  shown,  with  a  sharp  scalpel,  and  the  contents 
wa^licd  out 

Descriptioa  of  Fig.  79. — Cholecystis. — Oall  bladtlcr.  Curratara  xoAJor. — Thi 
gmCcr  cun'Kturo  of  tht'  stotmich.  Curratura  minor.— The  lesser  carvature  of  tlie  nou- 
acli.  Dct.  (ductus)  hepatics—IIrjiatic  uucta  Dct.  (ductus)  cholcdochus  coi 
nis.  Dct.  Wirsung..  Ductus  Wlrsungianas. — Tbo  pmivn.'ntii;  duct  tipeDinic  into 
am|)u]1fl.  i>f  Va^T,  Oct.  (ductus)  Santorini. — Tku  iiancn^tio  duct  i)|H'ninf{  Im)c[>ru<k>iitif~ 
into  itie.  iuientlrie.  Duodenum.-  .::  738.  Fix.  impd..  Flexura  impedeates. — T(i«*  iitt 
piHliiiG:  fli'xuiva  of  the  cystic  dtx-t.  CHsophagus.— §  735.  Ppl.  amp,  Vlr.,  Papillz 
ampullae  Vateh.  Pylorus. — ^  735,  C.  Regio  cardiaca. — Tho  canliac  reiHuu,  the  r^iaa 
next  tlie  diaplingm.    Regio  pylorica.— Tito  pvloric  region.    Rage— F'tds. 

§  735.  Stomachua,  a.^.— Stomacli  {Pig.  79,  §714). — Demonstrate 
thefoUowiiifj : — ( Ai  The  abdominal  (psopha^is.  Turn  the  left  lobf 
of  the  liver  cephalad,  and  the  abdnmiuid  cpsophaj^us  will  be  seen 
cmei^ing  from  the  diaphragm  and  entering  the  cephalic  or  cardiac 
end  of  the  stoiuacli. 

F!x>ni  the  nearly  cephalo-candal  diivction  of  the  dorsal  part  of 
the  diaphragm,  tiie  dorsil  side  of  the  cardiac  end  of  the  stomach  is 
applie<l  closely  to  it,  and  hence  there  is  an  abdominal  opsophn,i;us 
only  on  the  ventral  side, 

(B)  The  stomach  as  a  whole  is  pear-sliajx-d  and  curved  upon 
itself.  Tlie  eurratura  jnajor,  or  ^n-at  curvature,  faces  siuistro- 
uiudad,  aud  the  great  onieutuin  is  attached  to  it.  Tlie  rurviUura 
minor^  or  lesser  curvature,  looks  dextro-cephalad,  and  there  is 
attached  to  it  the  lesser  omentum. 

The  larger  or  cai-diac  end  is  next  the  diaphragm  and  receives  thft 
oesophagus.  The  pyloric  or  smaller  end  is  curved  sharply  upon 
itaelf,  and  is  iwrtly  concealed  on  its  ventral  side  by  the  liver. 

(C)  PyloruH  or  pyloric  valve  (Fig.  79).— Thi:*  is  between  the 
stomach  aud  small  intestine.  It  usually  appears  as  an  annular  ctm- 
striction,  and  is  firm  to  the  touch.  Tlie  pylorus  in  the  cat,  as  in 
nmn,  is  a  ring-like  fold  of  mu(!onH  membrane  and  a  aphincter  mus- 
cle formed  by  an  inci-eaae  in  thiclim^r^s  nf  the  general  layer  of 
circular  musonlar  libei?  of  the  alimentary  canal. 
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The  general  appearance  may  be  demonstrated  by  making  a 
longitudinal  aection  of  the  pylorus  and  small  intestine  as  shown  in 
Fig.  79. 

i  736.  Civious  Structure  oftfie  StiWuuA. — WiUia  RC&lpel, make  n  longitiulinal  incUion 
la  tbo  KOlDKch  oloof  lifl  entire  ventral  eurfnoo,  and  vrnnh  out  tho  oouu-uls.  With  aels> 
■oia,  cat  oat  a  piecu  of  thu  sIuidrcIi  'i-S  cm.  tctnate.  Look  at  die  cut  wlge  with  a  tripod 
toaipuDer  after  olNtervlot;  It  wi'll  wlih  iW  tiukcd  <>yc.  Il  viiil  be  iM>eD  to  U*  com|>os«d  of 
two  Tcrjf  obrkiu*  coats,  aa  i-clal,  tirm  muncuiur  c-unt,  covcrwl  hy  the  lliiii  pcritont-uiu.  aod 
aaentftl,  a»h  niurM«  cual.  Tlieeu  am  hainrwlmt  loosely  ranncried  togctluT,  UDd  if  the 
Momaeli  la  tmptj  or  but  tllffhtljr  filled,  tbu  uiucoue  cunt  vriU  be  ilimtvn  into  fulda  or  ruffce, 
aoilly  kiQptadlnal  Id  directioD,  bjr  the  cootraction  ortlie  luuHcnlar  coat. 

Miervte"pic  Structure,  eammtncing  ectad  : — (A)  Peritoneal  or  aerooH  cout.  (B)  Msaca- 
lar  (uastnpcd)  coat  of: — (1)  Ectal  luut^ltudiual  layer;  fS)  iulertnediale  circular  layer; 
(8)  aaul  ol>lic|Uo  layer.  (C>  SubuQcoao,  loose  cotuii'ctlve  lusue  ciat.  (D)  Musruliiria 
■ncQM.  a  thiQ  layor  of  austrtped  mnacular  Qbera  botb  drculurly  nud  lougitudiuully 
icnogod.    (E)  Mucoos  coat,  with  ptrptic  ^Unds.    tiw  Btticker,  A,  &7U ;  Qualo,  A,  II,  850. 

§  TH.  Splen,  fir.2.— Sjilt'eM  i§  715). — The  relatious,  form  and  tex- 
tore  of  tile  spk'en  should  be  earafully  noted.  It  is  one  of  the  so 
called  ductletw  glands,  and  its  Anictions  are  not  well  understood. 

§  738.  Inteetlnum  tenue,  «£.— Small  intestine  (Fig.  77.  §  717).— 
The  small  intestine  is  arbitmrily  divided  into  three  regions :  The 
duodenum^  (he  jfijumun  and  the.  ileum. 

(A)  Duodeiium.~'V\\ixi  piirtof  the  small  intestine  along  which  the 
paiirrca^  extends  is  calletl  tiie  dnodeiniin.  It  is  held  ratlier  firmly 
in  position  by  a  ligaiiK>nt  from  its  caudal  end.  Into  the  duodennm 
empty  the  dueluJi  cholcdochus  communis  (Fig.  81  and  82)  and  tht^ 
ivio  pancreatic  ducts. 

1(B)  Jejunum. — This  is  an  ill-definetl  portion  of  the  small  intes- 
tine immediately  following  the  duodenum.  It  is  so  called  because 
in  man  it  is  often  found  empty  after  death. 
(C|  Ilruw. — This  is  the  caudal  part  of  the  small  intestine,  and  is 
a  pontinuation  of  tlie  jejunum,  aa  that  is  of  the  duodennm.  It  ter- 
*»iinatj*s  in  the  large  iiitHstini*,  entering  it  oblicpinly.  At  its  termina- 
tion is  the  ileo-cttral  vafrc^  which  allows  the  alimentary  conl-ents  to 
pass  from  the  small  to  the  large  intt^stine,  but  not  easily  in  the 
opposite  dirtftion.  The  action  of  this  valve  may  ln'  demonstrated 
by  cutting  a  slit  in  the  small  intestine  5-10  cm.  cephalad  of  its  ter- 
Uiination,  and  injecting  water  caudad.  The  water  will  pass  readily 
^nto  the  large  intestine. 

Now  cut  a  small  slit  in  the  lai^  intestine  and  inject  water  toward 
t-Iie  small  intestine.    It  will  pass  with  difficulty  into  the  small  in- 
m. 
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Preparation — Fig.  80.— A  oa(  which  has  btM»n  well  fed  five  or 
six  Iiiiiirs  bi'Iorc  death  is  best.  The  mesentery  sliould  be  rciuovid, 
and  about  10  cm.  of  the  small  and  the  same  length  eif  tb«  large 
intestine  sbould  ho  h^ft  with  the  cajcinn  and  iloo-cnH;al  valve.    'I'he 

contents  of  both  large  and 
small  intestine  should  ha 
carelnlly  n-raoved  and  the 
large  intf>stine  ligjitured. 
Then  both  should  be  mod- 
erately distended  by  inject- 
ing 05  per  cent,  alcohol  into 
the  small  intestine.  The 
latter  should  then  Ije  liga- 
tured and  tlie  whole  put  into 
9i)  pjT  cent,  ah'oliol.  Alter 
two  to  three  days  tbe  walls 
may  Iw  renH>ved  with  a 
sharp  scalpel. 

Carcum,«— S«»a742.A.  Coloo, 
or.— Sec  ^  742.  B.  Ileum.  ta.—9m 
S  7:W,  Sphincler,  «i.— Sl-i-  §  Tgl 
VUli.— 6eo  §  740.  B.  Valva  ileo-caca. 
lis,  at. — Ileo-ceal  Tolre.     Si-r  g  798. 
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Pl«.  80.— C'JK.L'M  ASD  iLEO-C.KCiL  V*LVB.  VEK- 

TUAL  View  .  « I. 


§  739.  Valva  Ueo-ceeca> 
lis.— The  ileo-ca'cai  valve  in 
the  cat  is  quitA*  unlike  its 
homologue  in  man.  In  the  cat  it  is  a  sphincter,  conijx):s'_'d  of  circu- 
lar muscular  libers  like  the  pylorus,  and  like  the  pyloric  valve  it  is 
partly  rorniMl  by  an  aiinrdar  fold  of  mucous  membrane,  which  ia 
the  ileo-cffical  valve  projects  into  the  large  intestine  (Fig.  80). 

The  thickest  part  of  tlie  sphincter  is  about  1  cm.  eephalad  of  tb^ 
opening  into  the  large  intestine.    TJie  villi  are  not  jireseut  caudal 
of  this  point,  hence  about  I  cm.  of  tbo  mucoos  membrane  of  tbi^ 
small  intestine  of  the  cat  is  devoid  of  villi. 

?  740.  Of>rv)un  lMrwtitrr.—{f^)  Cui  out  two  m  ibrw  sqiwn?  cm.  of  any  ^Mirt  of  tli 
Binall  tnl(«tiiio  :  rlnw  it  with  water  if  nuceMaary ;  il  will  be  seeu  u>  be  ci'mpaaod  of  tvr 
obriotu  nMlA  likt-  ibe  Btmnaoh  ($  7391 

(B)  Villi  intestinorum. — Put  a  frwib  piece  nf  iBlentlno  In  n  watch  ff'ttw  '»(*  wnlrr  a 
nonn*!  nli  Htlttlitm.  nn<l  look  nt  x\w  miioiU9  surfar'^  (ti  prnfilc     Tlit-ri!  will  npitcar  ntitD(**~' 
OUR  Hlcoder  finger  I  ikv  iimotHsra  with  their  (roe  enda  puioUnf;  toward  the  lumen  of 
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InlflMioe.  Tli«BP  nte  Wu-  iatvstiiinl  villi.  Tbej  are  only  Tnuod  la  the  small  intesttoe,  aod 
■trv  uxiKt  abuudant  In  itii  cophtllc  |K>ninD. 

Tlio  snuUl  InU'StliM  of  t!io  cat  hiis  no  valru^R-  ounDivi  nteB  (Qiinin.  A,  T^  ;  <irtj-.  A. 
TiS);  but  It  Ifloompletutr  >nT«5ie<l  l>;  p^irltonfuiu  llirouj^out  iid  vrbuli.'  l-sLaiii  Iu  iltese 
t<ro  particalnn  iidiffcre  fnin  tlit*  int^Miiip  of  man. 

$  "41.  M'.cn»KO[nc  tUrueiur-: — lAi  Pfriloncal  or scrouii coat.  (B)  Ma»cular(uniTripcd) 
flD«t: — (It  LaDgiindiiitil  lavrr  :  (3)  cirrulnr  luycr.     (C)  Hubmucow.  amitar  or  loofie  (wn- 

tavrtivr  tlwoe  conl.     (D>  Mtteciilnria  aiiic  kit  of  luni^tudiniil  and  circular  nnstriped  ttiiism- 
larflbcn,  ■'ime  of  whii-li  vaiw  into  lite  vi'li.     lE)  Mu-oys  ooit  wilb  villi  and  crypta  of 
UahrkQlio.  oorcrpd  wiili  colitmiiar  qijiln-liiim  ;  HriimuT'fl  glands  and  Poyer'n  Rlaoda. 
Qukltt.  A,  U.  U58  ;  StrifUr.  A,  UHO. 
P  742.  Intestinum  amplum,  az. — Jjnt^c  intestinf^  ^Fig.  T7,  ?719). 
—Tin-  large  intostiue  is  the  fart  of  X\\c  alinionlary  canal  oxtcnding 
I   from  tlie  CfficuMi  t*i  tlif  aimb>.  tlie  <amlal  oiK^iiing  of  llu*  canal.    For 
conveiuence  of  description,  tht*  largt^  intestine  is  divide*!  into  ftmr 
pftrta,  oamed  in  ord<T : — Ccpctim,  colon  ascendens^  colon  Iranwer- 
mm,  ftiloir  dtjiteendt^ns  and  rcHfim  or  fi'rniinal  part, 
ExpOBure.— Turn  tlio  small  intestine  towainl  the  left,  leg. 
(A)  Cate^um  (Fig.  80i.— This  is  the  somewhat  conical  blind  sac  at 
Uie  bt>ginQing  of  the  lai^e  intestine.     It  lies  on  the  right  side  and  in 
about  the  middle  of  the  abdominal  cavity. 
(B)  Colon  aacentleiis — Ascending  c<»k>n. — Tliin  is  the  part  of  the 
large  intestine  which  extends  cephalad  from  the  caecum. 

Rest)ectin«i  the  use  of  the  tertn.s  cejihahid  and  caudad  iu  desij;- 
Uating  the  |K)sition  or  diivction  of  parts  of  the  alimentary  canal, 

IhpograpJiicalhf.  the  colon  asrem/ens  extends  ceplialad  from 
thecawum.  but  ph'jsiofoffiraUi/-,  tliat  is.  in  iv8i>ect  t«>  the  ])assage 
of  the  tt>ntents.  tlie  entire  colon  is  caudad  of  the  cn^c^un. 

It  is  quite  short,  and  reaches  nearly  to  the  pyloru?.  Its  dorsal 
stirface  is  in  contact  with  the  duodenum. 

(C)  Colon  trmisTersum — Transverst-  colon. — Tliis  is  the  continua- 
tion of  the  preceding.     It  extends  trausversoly  across  the  abdomen 

'  ja?t  caudad  of  the  stouiach. 

(D)  Colon  fhfivenfh'nfs    and   recinra.— Afif'T   extending    nearly 
the  abdomen  from  right  to  left  the  large  intestine  passes 

*^^liquely  caudad,  soon  reaching  tlie  meson.  It  then  extends  can- 
^^d  along  the  vert<*brftl  cctlnran  to  terniinato  at  the  anus.  The  last 
^f^d  siiuigltter  jyart  is  called  the  rtvinm. 

^^E       %  743.    Obriau*  fitrvcttm  of  ttn-  Tntmt'ntim  arft^um. — U  tho  larfrp  inicsttttn  l«  fall  nf 
'^Bva.  ^rem  the  coDleais  of  a  Htnalt  pan  of  tUa  coloo  tracsr^rsani  aside  and  cut  out  a  \noea 
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]-3  cm.  squKre.  Rinso  tbe  miMons  siirfitco  with  water  nr  nomuit  aall  solation.  The 
striictiirn  will  appear  Ukn  tliat  of  tho  small  intr'iitinf^  exncpt  that  villi  oru  abacDt. 

Mitrotmtpic  Strueturg  uf  the  Inlatinum  oro/M'um.— (Ai  Poriton««l  or  8erfiu.i  coot.  (B^ 
Muscular  (uiutirlpfdicoiit  >-<ll  Long:ii ndirud  Ujer ;  (2)  circular  layer.  iC)  SuhmocoMi, 
1oi»ii}  (^mnective  tUwue  coat.  (Dl  Mii»ciilari»mtKaws,  niuiripfd  muecnlat  filiors  arranged 
both  longitudinoUy  aad  iraosvcrsely.  (£)  Moeooi  coat,  coatainitig  cryyiM  of  LielxTkClliB 
ftnd  Peyor's  gland*.  * 

The  largR  iat«stiiie  of  the  rat  ia.romp]el«1y  inverted  by  perltoneani,  and  If  luprorted 
by  a  dapllc&turo  of  tb«  samu :  livnco  io  tbeso  respects  it  diflera  somenbat  frvoi  man.  See 
Strieker.  A,  SOI ;  QiutiD.  A.  U,  371. 

^  744.  Hepax,  o.^.— Liver  ( Kig.  77,  ^  713). — Grasp  the  liver  with  the 
liaml  and  draw  it  in  various  dirccHoua  It  is  doeply  divided  (lotwd) 
and  is  Hupporteil  in  various  parti)  by  fOhls  of  jx^ritonHum,  the  so 
railed  lig:inionts  of  the  liver. 

Ijotit  hepatici.  — The  lobes  of  the  felme  liver  have  not  been  satis- 
factorily homologized  with  those  of  the  human  liver,  and  the  nomen- 
clature is  somewhat  un«'ttled.  (Ownn,  A.  III.  4Rri  :  Flower,  41 1. 
For  convenience,  tlie  following  provisional  names  may  be  used  : 

(A)  Lcbus  s inisler. —Th'ia  part  of  the  liver  is  at  the  left  of  the 
suspensory  ligament  (the  ligament  parallel  with  the  meson  and  serv- 
ing to  hold  the  liver  against  the  dLaphragnit.  Tliis  lobe  is  deeply 
divided,  and  ita  caudal  or  thin  eilge  is  on  the  ventral  side  of  Uie_ 
pyloric  region  of  the  stomach  (Fig.  79). 

(B)  Lobus  o?/stic7i,9— Cystic  lobe.-  This  is  at  the  right  of  the  sub^ 
pensorj'  ligament,  and  occupies  the  right  veulnil  part  of  thu  alnlo- 
men.  It  contains  the  cholecyst  or  gall  bladder,  and  hence  cannot 
be  mistaken.  It  is  in  some  cases  deeply  divided,  and  in  others  only 
slightly. 

(C)  Lobus  dexter  Right  lobe.— This  is  dorsad  of  the  cystic  lobe. 
It  is  usually  deeply  subdivided,  and  is  in  contact  with  tlie  ventral 
asjiect  of  tile  right  kidney. 

(D)  Lobus  Spifjelii. — This  is  the  smallest  of  the  lobes  of  the  liver. 
It  is  dorsad  of  tho  left  lobe  and  dextro-cephalad  of  the  lesser  curva- 
tim»  of  till'  stomach.  It  usually  npjiears  at  tin-  mouth  of  the  fora-, 
men  of  Winslow,  and  may  be  fully  exposed  by  tearing  away  the 
peritoneum  (§  T28)  at  the  lesser  cun  ature  <tf  the  stomach. 

§  746.  CkoUcystis—i^nW  bladdtT.— This  is  a  receptacle  for  bile, 
and  as  stated  above  is  partly  imbedded  in  the  cystic  lobe.  It  is  a 
j)ear-shai:H_'d  sac,  and  the  larger  end  usually  appears  on  the  ventral 
surface  of  the  cystic  lobe  (Fig.  77),  To  expose  it  fully,  turn  the  free 
edge  of  the  cystic  lobe  cephalad. 


DUCTS    or    TBS   LIVKS. 


%  746.    Ductus  hepatiei—'^xXei  ducts.— Press  on  the  oholeoyst, 
and  the  t-ontained  bile  will  be  forced  into  the  various  bile  ducts : — 

II  (1)  Piuius  cyaticu^. — ^This  ifl  the  duct  extending  from  the  snmli 
Ind  of  the  cholecystis  to  the  dnctus  communis  Oj.  It  presents  sev- 
eral loops,  the  so  calletl  impnlitnj  flexures^  and  serves  to  conduct 
the  bile  to  or  from  the  cholocyst  ^Fig.  79,  81,  82). 
(2)  Ductus  kepatici  (Fig.  70).— Thes<.>  are  the  bile  ducts  proper. 
They  convey  the  bile  from  the  various  IoIhw  of  the  liver  to  the  duc- 
tus communis  (Fig.  79,  81).  Press  on  tlio  cholecystis  again  if  neces- 
Bary  to  make  them  evident.  Isolate  one  by  means  of  the  tracer. 
Cut  a  V-shaped  slit  in  it  near  its  end  and  press  all  of  tlie  bile  in  the 
cholecyst  out  llirou>;h  the  slit.  Then  insert  a  canula  through  this 
elitand  inject  toward  the  cholecyst  with  plaster  (§  369).  This  will 
fiU&ll  the  ducts  as  well  as  the  cholt^y.st,  and  after  the  plaster  has 
they  may  be  tracixi  in  the  same  way  as  arteries,  (^  5D6  [lOJi. 
(3)  Ductus  c/toledockti^  v&nimunis — Tlie  common  bile  duct — 
As  the  name  implies,  this  receives  all  of  the  other  dncts  from  the 
livta-.  It  ap]»ear8  t4>  be  a  continuation  of  the  cystic  duct.  It  ivachea 
Ute  duodenum  about  3  era.  from  the  pylorus,  and  enters  it  obliquely 
BUidad.  Within  the  walls  of  the  duodennm,  it  empties  into  a  small 
ttwrvoir  {ampulla  qf  Vater),  common  to  it  and  the  duct  of  AVir- 
TODg  (Pip.  84). 

The  character  of  the  ojw'ning  of  the  ductus  choledoc^hus  and  its 
lulation  to  the  ductus  Witsungiauus  arc  shown  in  Fig.  84. 

mrii.  Oftriffvj  Strvett/r0  of  the  /.ikt  thepftr). — (A)  Tjobi. — The  liver  Jn  eomposfd  of  Ber- 
t^  ifacp  trd  lobe*,  wbich  Arc  uDootb  aud  ihlniof;  on  tlic  surface  frnm  x\w  prcaoocc  of  tbo 
pHtl«Md  iDvvatin«Dt.    Tliia  i»  rvrv  thin  uul  tsaepintcd  with  difficalty,  e\xn  over  Bmall 

iB]  Lnhali — I»>liii1>>«.— Thf-ne  are  plaiDly  visible  as  small  areaa  tboal  1  mm.  In  dkm- 
***,  nrfiKuwlnl  hy  rings  of  lit-oiHT  colur. 

|,C)  PnTTf-liifma. — If  a  piece  i»  cut  (Hit.  tt  mnv  be  readily  crushed  Into  a  p*»ly  mnm, 
■•"tug  that  till?  Btmrlure  is  pulpy  aud  ci'llulur  rntlicr  tlmn  fibrous. 

%  748.  MkriMcopie  Struetvn.—iA)  Peritoneal  or  eeraiu  coat.  <B)  Ftbmni  coot  (pro- 
fMHon  <rf  UiU  an-iimpany  the  vmuiuUi.  (C>  Liver  subiitance  :  this  consists  of  lobules 
"MfOHd  of  polyhedral  cells  trraoged  in  a  nidiuU;  niuuuL-r  amuml  tbe  cooler  of  llu'  toljule. 

Timti*  tiftht  Lt.h\ilf. — (1 )  Inlmloliular  vt-in  or  Iicjutlic  I'l-iolet  in  the  ct'iitcr  of  the  lob- 
"••KS)  lotprlobulnr  or  portal  reinlht  anil  llir>  liepiitic  arlt-riole.  Tliww  are  beiwrwo  tbo 
''wn,  utd  capillanps  pass  from  tlu>m  to  the  <vnlt>r  of  lln^  lulnilo  betweea  tbe  row  of 
htpMicn-Ila  lo  addition  to  tlio  abuv*.',  arc  the  beginnings  of  tbe  hepfeUo  ducta.  Fbq 
Sicker,  A,  407  ;  gnalo.  A.  II,  8Mt, 

\  749.  Pancreas,  az.  (Fig.  81,  §  720).— The  cat*8  pancreas  ia 
greatly  elongated,  and  so  bent  as  to  form  two  sides  of  a  triangle. 
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ANATOXrCAF.     TECBSOLOOT. 


From  tlie  relati 
gasiro-splenk' 
ill,  4fl5).     Tiu' 
fering  from  tlie 
ventral  surfaro. 

In  ordtT  to 
great  omentnni 
tines  should  be 


ons  of  tile  two  parts,  they  fire  callf^d  rpapectWely 
aiitl  tlit^  dut>deiiQl  parts  of  the  itanci-eaa  tOwen,  A, 
organ  is  wltolly  enveloped  by  pentoneunit  thus  dif- 
human,  which  ia  covered  by  peritoneara  only  on  its 

exp03f*  the  pancreas  folly,  tho  ventral  wall  of  the 
shniild  be  i-eraoved,  aud  the  large  and  email  inifs- 
drawn  cs"''"'^ 


.    81.  —  Vkktrat, 

lEW   OF   Tills    ?AM- 
REAS       AHD        t  T  B 
1>DCTH :     *  U 


Like  the  human  pancreas,  that  of  the  cat  has  two  ducts — Ductus 
Wh'sunglanus  and  Ductus  Santorini — which  open  separately  into 
the  intestine,  although  they  anastomose  in  the  substance  of  the 

pancreas  (Pig.  81-83). 

Preparation — Fig.  81. — The  great  omentum,  the  jejunum,  ileum, 


caoLBcrsTis  and  PASCRBATW  rusbrvoir. 


I 


colon  and  liver  were  ivmovHd  ;  the  remaining  parls  shomi  /n  sUlu 
*lln*  duct  of  Wirsnng  was  afterward  injt'cu*d  with  Berlin  bluf,  and 
both  it  and  tlie  duct  of  Santorint  dissect^  out  to  sliow  their  bmnobee 
and  aua.slo.noses. 

Explanation  of  Fig.  8i.~I.  Tj-UHc  n>glon  of  the  stomach. 

2.  Pjriorm*     a-3.  The  duodt'iiam. 

4  OMtio-tplenic  division  ot  iJiu  ixmcrvtu.  Drartbc  maia  brunch  of  thp duel  of  Wintuiig. 

k  Tbf  daodsiui  part  of  tlie  ptiiivrccu)  aiiU  bmiicii  uf  ibu  iIik-i  of  Wirsutig. 

Ii  Oiodcanm  at  the  poiai  wliere  the  duct  of  8unloriai  picircs  ita  n-allv.  Tlie  dotted 
IkwdiDws  tbvMt«Dt  of  the  pancreas  on  th«  ilnrsall  sldvof  tliu  inl*«tiae.  Tbe  daauf  San- 
MrW  b  MOi  to  anastotDOM  irlth  each  divbion  of  tbo  duct  •>!  \Virsuiiff. 

7.  UuetOB  oommanifl  cholwluchas. 

&  Tlie  paint   when  the  dactua  cliolvdochus  adi]   tlie  duct  of  Wlnunf  ont«r  the 

^BPdBOUIL 

I.  Tip  of  the  spleen,  lomcnrliat  displaced. 

|(l  Tbff  soperior  nust-ntoric  artery  s.'Ddins  ilie  infrrior  pukcreati«hdaodeDul  branch  to 
t^Mwpam. 
U.  Superior  meacoteilc  rein  receiving  a  oorn^ipoDdjug  liran«lL 
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ing  the  concavf)  side  up  ;  the  duodenum  to  the  left,  so  that  its  rij^lil 
side  looks  directly  upward  ;  it  was  tlien  sliced  off  to  the  level  of  lUe 
ampulla  of  Vater  and  the  duct  of  Saiitorini. 


Explanation  of  Fjg.  82.— 1.  Pjloraa. 

2.  The  uluL-t  of  :^iiut<»n[ii  [laetiug  ubliijiicily  tliroiiifU  \,hv  cJuouenKl  vrtlll. 

8.  Cut  i-iitl  of  lUii  iiiffrior  \HULcrfiiti<»-dtUMleaal  artery. 

4.  Banin  for  iLt  ■etirr*^!* mining  vein. 

5.  The  dLUvli?nfil  bmurii  uf  the  dun  uf  Wirsun^. 


^ 


5.  Cut  er^d  nf  ihe  duockna 
partly  enveloped  by  it. 

6.  The  jinipiLilla  of  Vat^r. 

7.  The  dii'Cit  of  Wir&ung,  op«a}ni 

8.  The  ductus  camLiiiJiii^  ctiuti 

9.  The  iliKxlciLivl  bmiipii  (if 

10.  Tlie  i;D.strri-e picnic  tiruDd 

11.  Duel  t'mm  the  poncreatia 
one  into  7. 


trl&ngiiUr  occiioa.  and  tbe  mCefltine 


16. 


iQ^  lutQ  the  ampulla. 


■  largo  branch  Into  ID,  aoil  hy  a  flnuJI 

.  Paucrcfitlc  rcBorvoLr  corericig  |;«naf 
mlccyst, 

.  The    "inatjedlng    flexares"    in    the 
cystic  duct. 

14.  Thft  chdTMvstifi  c«astricted   io   tlia 
middle,  (IS  ia  ulan  tlie  prnicroiiiic  rpst'rroir, 
by  n  firm  wldff  hnnd  pni-giiig  over  thoia^ 
l.>,  15.  Tho  cyBtic  lobe  of  the  liver. 

Preparation— Fig.  83. — The 
venti-al  wall  of  the  duodpuum 
was  partly  roniovi^d  to  show  the 
oj>eiiingrB  of  the  ducts,  which  had 
been  exposed  by  dissection. 


Explanation  of  Fi£.  &3. — 1,   Pyloms, 

2  and  4.  Dact  of  Wirsunff. 

3.  Duct  of  Santorini  anaatomosing  freely 
with  the  preceding,  and  openinfr  into  the 
intestine  between  the  apertnro  of  the  am- 
pulla of  Vater  and  the  pylorus. 

5.  Ductus  commnnis  choledochus. 

6.  Opening  of  tlie  duct  of  Santorini  at  the  summit  of  a  papilla. 

7.  Opening  of  tlio  nmpulla  ut  the  summit  of  a  similar  impilla.     These  openings  are 
usually  about  10-15  mm.  apart, 

§  730.  DuctuB  Wirsungianus — Duct  of  Wirsung,  principal  pan- 
creatic duct. — Tliia,  in  the  cat,  is  usually  the  larger  of  the  two 
pancreatic  ducts,  as  in  man.    It  opens  into  a  small  reservoir,  am- 


FiQ.  83. — Ventral  Vibw  op  the  Human 
P.\scRE\Tic  Ducts,  (.\fter  Bernard, 
17).     X.5. 


i 


AMPULUA    OF    VATSS. 


pulla  of  Vater,  within  tlie  walls  of  tlie  duodHimra.  The  ampulh 
apjx'ars  as  an  oblique  elevation  on  the  ectal  surface  of  the  duodo 
inim,  ;iu  i  recfivi'S  also  the  ducUis  iromiuunis  ciiolcidwlius  (Fig. 

Preparation — Fig.  84.— The  duodenum  should  be  suspended  ii 
05  per  cent,  alcohol  tor  2-3  days,  or  it  may  be  liardeneil  in  Mulleri 
tluid  tsw?  Frey,  A).     Then  ratlier  tliicU  iK^ehand  sections  may 
made  wiUi  a  razor  or  a  very  sharp  rfcalix^l.     The  stvlioiis  luay  be^ 
studiL-d  to  advantage  with  a  tripod  leus  or  with  a  |-ln.  objective 
and  a  rompound  microscope. 


FlO.  81. — IX)NC1TUI>I?(AI.  SeCHOK  op  tub  AUrtLLA  OF  VaTBB,  SHOWISOTHi:  RkTHISIiS" 

orrttF.  DncTUfl  rnoi-EniKiti*  anu  tub  Dtcr  or  Wnwcao  ;    »t8.4.    A  aad  B  — 
SmiT^R  Sectioxb  of  the  AUPCLI.A  OP  VATsn  IK  Mav.    <A  and  B,  afwr  Clkuda 

Hemanl,  17).     ^  l.W. 


Explanation  of  Fi^.  84.— Ampulla,  Ampulla  of  Vater— The  Bac-likw  spore  in  tlie 
wall  of  the  (luixlcuum  inlo  wlilcli  ayoa  itif  iliioiun  ctioIedoebuB  and  ihc  tluotiu  Winiuiijrl-j 
aniu).     Tliu  nrapuHn  is  not  a  Irre  fipac«,  Iml  Ib  more  nr  U-w  filK-d  by  anftSlomoaiiiff  prcc«RM«j 
spriogtng  frttm  tlii*  wiillsi.     'Yiiv  ampulla  o^h-'hs  iiitw  ihe  ilui«l«muu  tbroilgU  a  viiifflc  urifle 
nit  llie  Nummit  of  a  ^1i^llt  pu|'illa. 

Dct.  chid,  cran..  Ductus  choledochus  coromnnis,  m.^The  comomn  bile  doffl..— It 
BMD  10  have  lis  liimi-n  parllv  filUn]  with  anAHtomosina  pnxxwes  wWch  allow  the  Mlo  to 
flow  into  the  ampulla,  tut  leml  in  prevoni  any  rcgurirftftiion 

Dct.  Wirsung.,  Ductus  Wirsungianus.  tK  —Duct  nf  Wirsunp— The  imnrn-atir  duct ; 
emptyinR  into  the  ampulla  uf  Valor.  In  the  cat  i I  la  uanally  much  larger  than  tho  ilucij 
ot  Bantorini  (Fiir.  81-88). 


A  XA  TOJUCA  L     TBCWfOLOO  T. 

Mncota. — The  muooaa  nwrnbraiw  of  tbc  small  iotcttiiie. 

M.  circolans. — Tht-  circular  laj^er  nf  uiif>tri|>vd  muade. 

M.  longitadiaalis. — The  tungituiliiiiil  layvr  uf  unstri]>ed  tnutcle*. 

Ost.  Amp.  Vtr.,  Ostium  ampullK  Vateri,  a«.— The  opening  or  mooib  of  the  ampuUft 
of  Valor. 

Submucosa. — The  U/er  of  onODcetire  tiwoe  beCwvcn  tho  eirealar  muscle  and  lh« 
muscularis  niQcneie. 

Fig.  8.f,  A  and  B. — Dct.  chid..  Ductus  choledocbus  communis,  a. — The  comniori 
bile  duti. 

Dct.  W.,  Ductus  Wirsungianus. — TUv  panctfalic  iluct  upcninK  into  the*  amifullu  of 
Valer.  In  A,  IttiUi  ducta  opeu  at  the  biHttnn  uf  the  ctaimUi.  This  is  sajd  tijr  Bt-mani  ti> 
he  tbe  normal  cuudiilou.  In  B,  the  bUe  duct  extt.-i)ilfl  nuariv  to  lh<:-  orificv  t^  tli«  ampulla. 
ss  in  ibft  cat.    TbU  la  wa  oommau  in  loau,  altboLigb  uormaJ  iu  ihi-  cat. 

§  761.  Devwnstratmn  of  the  Jhici  of  Wir»unffy  the  terminal 
part  of  the  Ductus  cfiolfdwhu^,  and  tJie  AmpuUa  t^f  Voter. 

Turn  tilt'  duudfiium  to  the  loft  and  tract  llio  ductus  rlioledochns 
to  its  point  of  t-ntrance  into  tbt^  int«;stiue.  Now  r"iiiovc  the  perito- 
neal foveiiiig  on  the  dorsal  aide  of  the  pauciviis  just  rnudad  of  the 
t<^rmiuation  nf  tho  diiotu8  cholodochus.  Tlirn  tear  avay  the  sub- 
stance of  the  pancroaa  very  carerullj",  and  tho  duct  will  be  exj«>sc<l. 
It  looks  like  an  uninjooled  blood  vessel.  Trace  it  for  some  dibtance* 
from  tho  intestine  and  it  will  be  found  to  divide  into  two  uuiia 
branches,  one  for  oacli  ])art  of  the  imncroa»  (Fig.  81-83).  Oix-n  the 
dnct  about  1  cm.  from  it.s  jwint  of  entrance  into  the  intestine,  and 
pass  a  beaded  bristle  into  it  toward  the  hitestiue.  With  a  sliarp 
scalpel,  slit^e  away  the  intestine  over  the  jmint  of  entrance  of  the 
ductus  choledoclms  coramnnia  and  the  ductus  Wirsungianus,  mak- 
ing the  slices  parallel  with  the  direction  of  the  two  ducts.  Continue 
the  cutting  until  the  plaster  in  the  ductus  cholodochus  and  the 
bristle  in  the  ductus  Wirsungianus  aro  expostxl.  It  will  be  seeu 
that  the  two  ducts  penetrate  the  intestinal  wall  obliquely  caudad, 
and  open  sei>arately  into  the  ampulla  (Fig.  84).  Tin*  ampulla  thm 
opens  thrt)ugh  a  ylijjht  ])ap>lla  into  the  lumen  of  the  inti-stine. 

Contrary  to  the  common  statement,  the  two  ducts  cannot  be  said 
to  unite  at  all  (Gage,  5,  177). 

In  some  respects  it  is  Ix-tter  to  employ  a  specimen  whoee  hepatic 
ducts  have  not  been  injected  with  plaster  to  demonstrate  the  rela- 
tion and  termination  of  the  two  ducts.  In  this  case  a  bristle  should 
be  put  into  each. 

(B)  I>ucttis  Santorinl— Losser  pancreatic  duct  (Fig.  83). — Tlii.'s 
in  the  cat,  is  usually  much  smaller  than  the  preceding,  and  hence 
its  demonstration  is  more  ditficult.     It  opens  on  the  left  side  of  the 


»»stmo  obliquely  caudud  of  the  pn*eding,  and  13  demonRtTat4>d 

f'  tt^riug  uwiiy  first  the  ptTittmeuiii  and  Mien  tlit?  pancreatic  ynb- 

Thoi  anastomosis  of  the  two  ]>ancreatic  ducts  may  be  dem- 

nstnitt'd  by  iujeoting  the  ductus  Wireiiiigianus  ]}eripliei-ad  with 

t'rliii  blue. 

§  T53.  ObtSihi*  Utrueturt  oftki  Pantrvu. — It  U  composed  of  i  great  maur  mnnll  lob< 
ilMWimaged  like  «  bnncb  of  gnpw,  tlie  dacu  rcprvscaUng  tlie  »Uin8  uf  ttu:  gT«pi». 
Bneh  gliuidii  nre  uld  to  bo  racem<^K. 

%  75^.  TAe  Mifronrapie  Strvcturc  ofl  well  ua  tlie  obvioiu  stTiicturv  is  in  »ll  paa>atj»l 
TUtlratara  tlkt.-  ihftl  of  \\k  raUvtr7  gUods  (gg  788.  780).     Sot>  Strieker,  A,  395  .  Qiiaio,  A. 
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VreUf. 
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FlO.  86. — U>AUtTUUIKAi.  OcXTRO-BIIttSTBAI. 

Section  op  thb  Kiout  Kidney.  Ves- 
TiiAi.  View  ;  x  i.i. 


Preparation— Fig.  85,  86.— Tlie  ureter  and  pelvis  were  inflated 
ty  injecting  95  per  cent,  alcohol  through  the  ureter  toward  the  kid- 
wy.  Then  the  ureter  was  ligatiired  and  the  kidney  carefully 
JMnoved  and  plaiunl  in  00  jier  cenL  alcohol  for  two  days,  then  in 
9i  |)pr  cent,  alcoliol  for  the  same  time.  When  well  hardened  it 
»us  sliced  off  to  the  level  shown  in  the  figures. 

EipUnation  of  Fif.  85,  86.  — Hilum.— Th«  oaDcavky  nf  ih<>  meia]  border  ofthe  Ud- 
B*?-    li  ti  It  tliiti  [Xfini  tbnt  tlic  (irticr  ftnd  the  blood  veeiielii  ent«r. 

P*pil(«M— Tbe  apex  of  tbo  OMMlulInry  j-ortion.  Fr«m>  ii«  free  end  tbc  urine  exude*. 
TbwBls  but  nne  |i«pilla  In  ilie  p«i.  In  Fig  96.  Ibc  mi-dullnry  portion  vxma  10  end  by 
■"*nl  p«[41l«.  but  the  pyninida  (nrmin^  tbeee  Ooo verge  &t  ■  lilgber  level  IIwd  here 
■knni.  and  finklly  eod  %»  sIkittd  hi  Fl(r.  SS. 

Pelvis.— The  K>mc<wbat  ditaivil  vpare  into  which  the  pcpUla  npena. 

Sobttuitia  roedtillarts. — Tlie  in«>dnllarv  or  ceniml  part  of  tlie  kidney 

Tunica  6brosa  {T\fi.  B.'ii.—Thi--'  thick  fibrotu  aac  endogdng  tbu  kidney.  It  ii  nOecMd 
lHa  the  hUuiD  and  upon  the  urutcr. 
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§  754.  Ren— Kidney  (Fig.  77,  78,  85,  86, 101,  103,  §  722).— Turn 
the  stomach  and  the  intestines  to  the  right,  and  the  left  kidney  will 
be  exposed.  Remove  any  fat  that  can  be  removed  without  displac- 
ing the  kidney.  Its  lateral  aspect  is  convex,  while  the  mesal  one 
presents  a  deep  concavity,  the  so  called  hilum  of  the  kidney. 

Tlie  right  kidney  is  somewhat  farther  cephalad  than  the  left, 
thus  differing  from  man.  Only  the  ventral  surface  is  covered  with 
peritoneum  (Fig.  78) ;  but  the  entire  kidney  is  surrounded  by  a 
special  fibrous  capsule  or  covering  (Fig.  85i. 

Obtiout  &rueture  <>/  the  iTid/iey.— With  a  sharp  scalpt-I,  rnnke  a  longitudinal  dextro. 
rinistral  section  of  the  kidou/,  rumoriug  tho  ventral  three  fifth&  The  appearance  shown 
in  Fig.  86  will  appear. 

The  ureter  (%  756)  commences  as  a  funncl-ahapsd  openinfr  from  the  hollow  or  pelvic 
p«rt  of  the  kidney  iFig.  S5,  86). 

The  solid  part  of  the  kidney  is  evidently  composed  of  two  portions — the  Mtal,  peripke- 
rn/  or  eortieal,  and  the  entat,  central  or  medullary  portions.  The  cortical  or  peripheral' 
pcnioQ  is  granular  and  of  a  deep  color,  while  the  medullary  portion  is  lifter  in  odor, 
smooth,  compoct,  and  of  more  or  less  triangular  outline.  The  apex  projects  into  the  pelvis 
of  the  kidney  and  is  called  the  renal  paplUa.  There  are  several  in  man,  but  only  one  in 
the  cat 

§  75~i.  Miavaeopie  Structure. — (A)  TubuU  urin^eri,  or  urinary  taboles — tubes  lined 
\vith  cells  and  fomi[n,!:r  t'.ie  kidney  substance  proper  (B)  Blood  ve$teU  and  lymphatia. 
(C)  Nerte$  and  etmnectiee  Ivauf. 

In  the  medullary  part  of  the  kidney,  the  blood  vesEels  and  urinary  tubules  are  mostly 
straight  in  direction,  whilu  in  the  cortical  portion  they  are  looped  or  couvolnted ;  botli 
vessels  and  tubules  are  bmnched.     The  artcrirs  form  the  so  called  glomeruli  or  Malpighitn 
orpuscles  by  a  multiple  knotting  at  their  tcrmioation.     See  Strieker,  A,  460  ;  Qoain,  A,  , 
II,  400. 


§  756.  Ureter.— Grasp  the  kidney  with  one  hand  and  the  urc 
cyst  (Fig.  lOli  with  the  other.    Draw  the  former  cephalad  and 
latter  caudad.    Tliere  will  be  seen,  stretching  between  the  kidnc 
and  the  neck  of  the  urocyst,  a  narrow  tense  br.nd,  more  or  less 
ered  with  fat.    Tliis  band  is  the  ureter.^  or  duct  conveying  tlie  url^^e 
from  the  kidney  to  the  urocyst. 

Sometimes  one  may  inflate  the  urocyst  by  blowing  into  the  rei=»al 
end  of  the  ureter,  but  usually  the  ureter  is  too  greatly  contracti^^d. 
The  tubular  character  of  the  latter  may  be  easily  demonstra'fc^^ 
however,  by  using  a  beaded  bristle  {%  136)  or  by  commencing  at  "*^lie 
kidney  and  slitting  it  with  fine  scissors. 

§  757.  UrocyBtifl,  vesica  urinaria — Urinary  bladder  (Pig.  "^'' 
101,  §  718).— This  is  the  receptacle  for  the  urine. 

A.  lAgamentum  suspensorium. — Grasp  the  cephalic  or  laf^BZ^' 
free  end  of  tlie  bladder  and  draw  it  ventro-caudad.     A  thin  m^"™" 
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brane?  like  the  mosenteiy  will  1>b  seeu  bt'twi>on  it  and  thp  ventrinift- 
saut  tlie  liyameniui/i  sujipeus&rium.  It  is  forim*d  of  ii  du]iUcature 
■  of  pi?ritoiieum,  and  in  youug  auiiuala  thero  may  be  Beon  between 
layers  the  rt'mnarit.s  ol"  the  httpogastrlc  arteries  and  of  the 
liiray,  A  812  ;  Quain,  A,  11,  800;. 
B.  LigameiUuM  UUerale. — In  addition  to  tho  suspensoiy  liga- 
ment, one  having  tbe  same  general  appearance  will  be  seen  on  each 
side. 

O.  Cerrrix  uroct/stis—^ eck  of  the  uiinary  bladder.— Draw  the 
urocyst  caudad  and  its  fixed  point  will  be  seen  to  grow  nanvw. 
This  narrow  ]>art  is  the  necA;  aud  its  continuation  to  the  ext<'rior  is 
lalh-d  the  itrHhra  or  excretory  canal  of  the  bladder.  The  nn^tera 
penetrate  the  uixwyet  on  each  side  of  the  neck  ;  their  course  through 
the  wall  is  «.iiiite  oblique,  as  may  ha  demoustmt^xl  by  passing  a 
bristle  from  tho  ureter  into  the  bladder. 

S  3W.  ObtiaHM  f^rtuiun  a/ihe  UriH^at  —^^jA  a  slit  id  the  nrinar;  blsdder  to  alluw  tli« 
irtu  |(>  OKapft,  theo  cnt  oat  a  (liece  about  3  cm.  Biiian*.  Rinnn  it  with  wnter  or  normal 
■ilnlutiau.  Tburo  may  b«  demonstrated  a  Btrurtnro  Bomowbat  compArabIc  to  t>iat  of 
Uwfliuaueli: — (A)  An  coial  h-'Vuj*  i;pcr(lnibeal)ooat.  (B)  An  iatennLMUate  firm  or  mntni- 
^t  vmi.  (Cl  An  untal  soft  ur  mucoua  mmt.  The  muacahu'  and  mivcous  coats  are,  liow* 
**«r.  tuoro  c)ofiL*I,¥  united  tboD  in  the  atomach. 

J  "iSO.  Mi<r'>fr,ipi^  Structure. — (A)  Serous  ([icriloneal)  coal.  (B)  Muaculur(uDBtrlped) 
*W: — :ll  t.on}^liidii)al  lfl>Tr :  t3)  circular  lavcr  ;  (8)  lon^tuditial  lavvr.  TIiv  three  larcn 
■feamnged  •Mmrwluit  iu  the  Torm  i>(  a  fti;iirv  of — S.  tCi  SuUnucoMt  of  Inoeo  coDDct-tive 
tfeMKL  (D^  ftliiooiu  cual  coreted  vrith  sttatLIM  optthellum.  See  Strieker,  A,  487  :  QuidD. 
A.  II.  4ia 

S  760.   Adrenale — Capsula  renalis,  capsula  suprarenal! s.—^Tum 
tht*  .str>inai-h  and  intestines  to  the  right     Al>out  2  cm.  meso-cephalad 
'f  tbe  kidney  will  aj»|)ear  a  pinkisli,  oval  body  about  2  cm.  long 
Id  1  cm.  wide.     Its  caudal  end  is  usually  in  contact  with  the  V. 
-dalis  and  its  ventral  surface  is  crossed  by  the  V.  adreno-lum balls 
101,  adnn. 
The  right  adrenal  is  in  about  the  same  position  with  respect  to 
*^  right  kidney  ;  but  as  the  V.  cava  and  part  of  the  liver  iire  on  its 
"ntral  siu'lace,  it  is  not  so  easily  demonstrated  as  the  left. 
Both  adrenals  are  coven'd  on  tlieir  ventral  surface  by  perito- 
Neitlier  of  them   is  in  contact  witli  the  kidney.     In  this 
it  they  differ  from  ttieir  human  honiolognrs. 

g  701 .  Uterus— Womb  i  is  723).— If  the  cat  is  a  female,  there  will 
(*lJ«jar  between  the  rectum  and  the  urocyst  a  mesal  organ,  tlie 
f,  having  the  same  general  color  and  appearance  as  the  intes- 
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tines.  It  is  a  hollow  organ  and  at  its  o'pljalic  end  bifurcat 
funning  the  so  ituUtxl  cornun  or  hoTJis  of  the  uterus.  The  home 
extend  oblitiuely  latero-cephaliul  nearly  to  tho  caudal  extremity  of 
the  corresponding  kidney  (Fig.  77 1. 

§  762.  Tuba  Fallopiana — Fallopian  tub*',  Oviducttis.— Near  the 
ends,  the  honis  of  the  uterus  become  quite  small  and  more  or  less 
convoluted.  This  small  part  of  thf  horu  is  called  the  oriduct  or 
Fallopian  tube.  It  ojM-'ns  directly  into  the  perittmeal  carity,  tlius 
putting  tbe  jferitoneai  cavity  in  cnnimunication  with  the  exterior  of 
the  body.  The  end  is  somewhat  lunnel  slm^^  and  one  edge  is 
applied  to  the  ovary.    Quaia,  II,  470. 

Make  an  incision  in  one  of  tlie  cornua  near  the  be^nning  of  the 
Fallopian  tube  and  piisa  a  beaded  bristle  into  the  uterus,  and  tlien 
along  tilt!  FaUnpian  (nbe  ttirougliont  ity  wliole  ext+'ut.  Tliis  will  be 
facilitated  by  severing  the  connections  of  the  tube  so  that  it  may  be 
Btraigli  toned. 

S  7C;J.  Ligamentuzn  uteri. — Graap  a  ut*  rinecornu  and  lift  it  up. 
A  broad  membranoiLs  band  will  appear  extending  laterad  from  it. 
This  is  the  Uffamenlum  latum  or  bnwd  ligament  of  the  uteru.s  and 
its  horns.  Like  tlie  mesentery  and  ligaments  of  the  nrocyst,  it  is 
simply  a  dnplicatnre  of  peritoneum. 

Ligamentum  roCundum— Hound  ligament.— Look  through  the 
ligament  toward  the  liglit ;  a  thickening  will  appear  iJi  it  extending 
firom  near  the  middle  of  the  horn  caudad  to  Uie  abdominal  wall 
ventradof  Poiiixirt'sligament  ;Fig.  39).  This  is  the  round  ligarannt, 
and  may  l>e  traced  through  the  abdominal  wall.  It  t<?miinates  in 
the  external  organs  of  generation. 

§  7fW.  Obn'>u»  fkr»rtUTf.—iA)  Sercm  (pprltoncolk  co«t.  (B>  ifnteuttirixml.  (C)  A 
•oft  mueoin  eoet.  'DxoiK  iioinis  may  be  easily  tIcmoiulraU'd  by  cutting  out  a  taaM  |ii«ce 
vf  tlio  alcrnti  or  on?  or  iret  liorus. 

§  78.\  Micrpteopif  Strufture.~(h)  Stf*m*(ixTilcmeaJ)  coftt.  (B)  SfutcvlarinnBaiptA) 
oo«t :  thv  Qbofs  grvmtly  Interlace  tuid  nrc  mixM  wiih  abundant  ooSDectlre  tlune.  (Q 
Muooaii  ei»t.    f)w>  Strickor,  A,  ftOO  ;  QqoId.  A,  II.  404. 

§  766.  Ovarium— Ovary.— At  the  cephalic  end  of  earl)  Fallo- 
pian tube  (^762)  maybe  seen  (lie  oroTf/,  a  yellowish  oval  body 
about  1  cm.  long  and  .fi  cm.  wide.  It  is  supported  by  an  exten- 
sion of  the  broad  ligament. 

%  707.    Mkrom^k  StrvHnrf. — (A*  .'klfxIfB^!  pcrilonpal  dwl.     (B)  Ovarian  Mrom^^ 
cnanectlre  ttestie,  lilnml  vvtinuls  and  ncr^'cs.  Gruafuin  fulUclee  wiib  ttie  ova.    8m  Stricken 
A,  610 ;  QoaiD.  A,  II,  473. 


^ 


-If  tl»p  sii]>ject  is  a  mnlo,  tliore  will  b 
OD  uach  side  a  white  cord,  the  ras  (U/'erens  or  spermaduH  vi^g.  101), 
looping  around  the  ventral  side  of  tlie  nretei*  aud  A.  Iiypo^^trica, 
and  then  extendin^r  toward  the  uivthm. 

If  the  vaa  defen-ns  is  traced  jHTiphemd,  away  from  the  urethra, 
it  will  be  seen  to  penetrate  tlie  abdon^inal  wall  laterad  of  the  A. 
epigUdtricn  and  ventratl  of  Poupurt's  ligunicnt. 

In  tmversing  the  abdominal  wall,  it  itas^es  through  the  canalls 
inffuinali's.  It  ia  accouijianied  by  the  spernialic  ailery  and  vein 
and  a  duplicatnra  of  peritoneum,  and  all  together  form  the  ttpt-i' 
malic  cord.  The  opening  of  the  injniinal  canal  within  the  alxlonii- 
iial  cavity  Ih  called  the  annuhifi  aliftoniinnlis  in/crnuft  or  tlie  internal 
aMominal  ring,  while  the  one  on  the  ectal  surfact^  of  the  alxlnminal 
wall  is  called  the  annulus  ahdominalls  ej:tern.us  or  external  ab- 
dominal ring  (Fig.  39(. 

Prom  the  external  abdominal  ring,  the  spTmatic  cord  extends 
obliquely  c-audud  aud  enUid  of  the  skin  to  the  testis. 
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THE  SALIVAKY   GLANDS,  xMOUTH   CAVITY,  PHARYNX, 
NECK,  THORAX  AND  DIAPHRAGM. 

i  1^,  — Stinut  of  ParU  ii  the  Order  of  AJIram^ru/ti'tm.— Gluidnla  parotia — Ductufl  Ste. 
Mkiun*  — OIumIuU  BuLoiaxillariiii — Dnctas  Whationlauus — Lin^im  —  Pliarjns  — Tub* 
liHUrbluia —  LnryDx  —  Tmchvu  —  (£»>pIuLffus  —  Pleura  —  Tli^tuus—  Pulnto— (.'ardiu — 
Ilaplinpiia. 

tliv  Tends  and  Dorvi»  of  iliini.'  |>nrU  an*  treated  in  Chap.  VIII  nnd  IX. 

%  17Ck  fn*tr"tnen4s  a'4d  MnUriti'  tliv  dnnin  as  fur  Lhi-  abdnnien  u-Ilb  iXm  addition  of  a 
**  tFlR  21),  nifpera  (F\g.  1 1\  btutUd  briMea  {%  IJlO),  and  ot»at  100  cc.  of  the  Berlin 

OMfe  ^  SpeeiiHsn  the  aarao  i«  for  itic  abdomen. 

SALIVAlir    QLANIJS. 

1771.  References.— Qitain.  A.  It,  83^1 ;  Gmj^.  A,  757  :  Bpman!.  A.  504  :  Diaaveau, 
*.»:;  U'vli.A.aTJ:  Ow.n,  A.  in.«9«l;  CB\'ipr.  A,  III,  400  ;  nvrll,A.341  Ge((fM 
^■u  (lanknsler).  A.  510  ;   Milne  Gdwardii.  A,  V'l,  330  ;  CliaUTcau  (FIfiuinc),  A  ,  Qiirlt, 

A.  ait, 

§  TT2.  Posture  and  Preparation— The  cat  should  be  dorsicum- 
^%  with  a  block  cmsswist*  uruVr  the  neck,  and  the  head  rotated 
^Wrad  8o  tiiat  t!ie  side  of  thr  faer  looks  npward  ;  the  mouth  8honld 
^held  open  with  a  cork.  The  animal  »h<ndd  be  injected  fi-om  the 
^woral  artery,  making  the  plaster  somewhat  thinner  than  usual 
[845,  352}.    The  femoral  rein  sliuuld  be  injected  with  blue  plas- 
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tor  tg  n69).     ir  the  abdomen  is  not  to  be  used  (^  234),  it  is  easier  to" 
iiywl  from  tlie  pot^trava  and  tiie  aorta  (^g  SffiJ,  866). 

As  plaster  will  not  pass  tlie  valves  iu  the  veins,  it  is  best  for  this 
preijanition,  as  for  Fig.  101,  to  injeet  the  jugular  vein  with  fine  blue 
nms.s  (see  §  HoOi  iusti^ad  of  blue  plaster.  Tliis  is  only  necessary, 
however,  for  permanent  preparations  or  for  special  demonstrations. 

§  773.  Salivary  Glands,— The  salivary  glands  are  the  organs, 
belonging  to  the  digestive  system,  wliich  si-ch^tf  the  saliva  mid  pour 
it  into  the  oml  cavity  through  single  or  multiple  ducts.  The3^  are 
situated  In  close  proximity  to  the  mouth  and  mostly  just  entad  of 
the  skin.  There  are  5  on  each  Q\de  i—Parot/d,  sulmiasillari/,  suh- 
liuffwil,  molai\  z/jrfomaiir. 

§  774.  Preparation  of  the  Ducts  of  the  Salivary  Glands. — 
These  should  Ik?  injei^ted  witli  Bt'rlin  bliie  *,see  §  J449),  or  if  that  is 
not  at  hand,  there  may  be  used  a  sullicient  quantity  of  chrome 
preen  or  orange  ground  in  15  jH-r  cent,  glycerin  to  give  a  decided 
color.  As  the  pn^cess  of  injection  is  somewhat  tronblesome,  the 
ducts  may  be  demonstrated  by  in.serting  into  tlieni  beaded  bristles. 

§  775.  P/fparfUiafi  of  WhaTt/)u's  Duct. — Tliis  opens  on  the 
summit  of  a  prominent  papilla  situated  in  the  floor  of  the  mouth 
just  cephalad  of  the  frrenum  iFig.  88).  It  usually  lies  on  the  tloor 
of  tlie  mouth.  (Trasj)  it  near  it.s  fn,'e  end  with  the  fine  forceps,  and 
enlarge  the  opening  with  the  probe  of  the  tracer ;  then  insert  a 
bea<ii'd  bristle  or  the  canula  for  injection  (ji  358). 

LtjWtion.—ThQ  canula  need  not  be  tied,  but  merely  compiessed 
with  the  fingers  while  injecting.  Ik'fore  commencing  the  injwtion, 
the  canula  should  be  flUcd  witli  the  injecting  mass  to  avoid  air.  In 
making  the  iujcction,  the  pressure  should  be  light  and  continued  tor 
but  a  short  lime  lest  the  duct  be  ruptured.  If  the  injection  is  sue- 
cesshil  and  the  tongue  be  turned  to  tlie  opposite  side,  the  duct  may 
be  seen  in  the  tloor  of  the  mouth  extending  nearly  parallel  with  the 
mandibular  ramus  as  far  candad  as  the  last  tooth. 

g  770.  Preparation  ofSteiwrCx  Z>«rrf.— With  coarse  forceps  or 
the  Hngrrs.  grasp  the  dorsal  Up  near  the  angle  of  the  mouth  and 
draw  i(  hitcrad  s*i  as  l^)  pxjiose  the  mucous  mnmbmne  opposite  ttie 
last  premolar  tooth  (Fig.  61).  Just  cephalad  of  the  angle  of  the 
mourli  jind  o]ii>o8ite  the  most  prf)minent  cusp  of  the  last  prapmolar 
will  bo  seen  a  slight  ridg»'  on  the  mucous  membrane.  The  ceplialic 
end  of  this  ridge  is  about  1  em  from  the  edge  of  the  lip,  and  at  the 
end  will  be  sei-n  a  sliglit  eircular  duprcssiou,  wliich  is  the  opening 
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wdnct.    Enlarge  the  opoiiing  with  th(^  pi*olx^  of  the  tracer,  and 
[iuserl  a  beaded  bristle  or  a  cauula  lor  iujection.    Inject  as  directed 
rt»r  Wliarloii's  duct  i§  775!. 

g  777.  Exposure  of  the  Salivary  Glands  and  their  Ducts. — 

tivide  the  skin  as  follows:— lAi  Along  Mie  mesiil   border  of  the 

vuuulihular  ramus  from  ilie  canine  tootli  directly  ejiudnd  as  far  as 

le  caudal  end  of  the  larynx.    iB)  From  the  caudal  end  of  the 

[incidiuu  (A)  to  a  point  ojtposito  the  meatus  auditoriu-s  e^terntis. 

\{0)  From  the  maxillary  canine  to  the  dorsal  boMcr  of  the  oar.    (D) 

donj;  tiie  edj;e  of  tlie  lipa  from  the  mandibular  to  llie  maxillary 

due,  leaving  a  narrow  baud  of  skin  with  the  lip. 

Exposure  of  the.  Glan/lff,  f^tr.— Commence  at  the  angle  next  the 

larynx  iventro-caudal  angle)  and  dissect  the  skin  free.     Use  a  sharp 

8ca]]H'l  and  dissect  closwi  to  the  skin.    Then  commence  at  the  same 

point  and  dist^ect  free  the  thin  dennal  muscle  (§  008)  in  the  same 

nuinner  that  the  *»kin  wit*  dissected.     It  is  neressary  to  take  the 

[greatest  care  in  removing  the  muscle  in  order  to  avoid  injury  to 

flien'es  and  ves-sely.     Kemovo  the  caudjil  part  fii-st,  thus  exjiosing 

the  glands  nud  larger  vessels  and  nerves,  which  are  mort*  easily  seen 

than  their  branches.     Compare  the  ai)j>carances  presented   with 

thosi*  shown  in  V\q.  G7.     If  the  gland  ducts  were  injected  with  fine 

mass,  the  gland:*  will  be  of  the  Bame  color  as  the  mass  used.    The 

duct  of  the  paroiid   Fig.  87j  will  be  very  conapicuous  and  will  serve 

kind  of  landmark.    The  same  is  true  of  the  V.  jugularis  ^Fig. 

r,ioi). 

!n  exposing  and  isolating  nerves  and  vessels  iu  this  preparation, 
I  it  is  neces.'*ary  to  work  witli  the  greatest  o-are.  Tlie  sharp  tmcer 
^kannot  be  usi-d  a.*;  safely  as  in  most  l^a«e8.  Use  tlie  didl  tracer,  fine 
^pjrp*?pis  and  sciiisors,  and  remove  fat  and  connective  tissue  piece- 
^^■itnl.  So  many  branehcs  of  the  nerves  enter  i\w  dermal  muscle 
t*Jat  it  is  necessary  to  dissect  it  very  car(>ful!y,  so  as  not  to  remove 
b^^t  ttu;  same  time  the  larger  branches  of  the  nerves. 

^^  Explanation  of  Pig.  87.— A.  fac,  A.  faclaliB.— Fftcinl  artery; 
^  limncli  of  the  carotid.  jDuctus  Stenon.  iStenonianus'), — Stenon's 
Lviot :  duct  of  the  parotid  gland.  Olandula  parotis. — The  f)arntid 
r^«iiil.  the  largefjf  of  the  Kilivary  glands.  Gl.  (Glandula")  submax- 
PUaria.— TIk'  snbniaxiiliiry  gland.  Gl.  m.,  Glandula  molaris.— 
^fiilar  gland.  Mandible. — Inferior  maxilla,  lower  jaw.  M.  civ. 
'cUto-i  trapezius  (Fig.  60).     M.  stemo-mstd.   (mastoideua)  (Fig. 
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M.  txnp.,  K.  temporalia.  M.  xustr  ,  M.  masseter  (Fig.  67). — 
MasseUT  niU6<:k>.  N.  aar.  (auriculariBt  magntis,  N.  tmp.  fao.,  N. 
temporo-faolaUfl. — Branches  of  the  teinporo-facial  division  of  the 
facial  nerte  (vii).  N.  crw.  facial.,  N.  cervico •facialis,  Cervico- 
larial  divi.sioii  of  the/aciul  nerne  (vii).  N.  tmp.  aur..  N.  temporo- 
auricularis.— Urandiea  of  the  temporo-aiiricuUir  division  of   the 
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Fio.  87.— tiALivAKV  Olakm  of  tbb  LBrr  Ba>E:   ^  I. 


if/fminns  neme  (v).  Pili  tactilea.— Tactile  hairs.  Tliore  ai 
usuall}'  r>-8  of  these.  Thoy  an-  supplied  by  branches  of  tlie  frt- 
t/emfifu.sn4?rvfiiv)anA  an;  supposed  to  be  tactile  hairs.  Vibriesse. — 
Whisker?.  These  atiflf  hairs  are  likewis*-  supplied  by  branches*  of 
the  tiif/tm'nns  verve  and  are  also  Buppose<l  to  be  tactile  organs. 
V.  facialis —Facial  vein.  A  braui^h  of  the  external  ju^larvein. 
V.Jugularia  externa.— The  external  jugular  vein.    11  almost  inva- 


ibly  liis  between  the  parotid  and  submaxillary  and  separates 
le  latter  from  the  lymphatic  iiniiiediately  cephaliid  of  it.     Zygoma, 
areas  zygomatious. — The  zygomatic  arch  iFig.  66). 
For  till'  maiunT  of  prepanition,  see  ^  T72,  777. 

*5  778.   NerveB.~Cerriicoifacial  dwision.  of  the  facialis  (vii) 

87i. — This  emer^^ea  from  th**  ental  surface  of  tlie  lymphatic 

gland  (Pig.  87,  Gl.  lym.j,  crosftes  the  V.  facialis  and  divides  into  the 

Iwo  main  divisions^  one  of  which  extends  along  the  .uandible,  the 

>thfr  dors*vcepha!ad  ttiwai*d  the  angle  of  the  mouth. 

Tffiipor of  octal  dtnisionof  the  facialis  (vii)  (Pig  87,  N.  tmp. 
fttcK — About  1  cm.  dorsfid  of  the  jjaiotid  duct  there  emerges  an- 
other branch  which  extends  durso-cepliahtd  and  spreads  out  in 
many  branches  over  the  side  of  tiie  head  and  face. 

ITi'/uporo-auricidar  division  of  the  trifjeminu^  (branch  of  the  3d 
or  inferior  division  of  the  V  nerve;. — It  lias  tlie  same  general  direc- 
tion as  the  temporo-facial  branch  of  the  facialis  and  anastouiutses 
Ireely  with  it.  Its  tine  branches  spi-ead  out  ovejthe  head  and  face 
t»  do  those  of  the  tenipom-facial. 
At  the  dorso-ct^ihalic  angle  of  the  parotid  emerges  another 
branch  of  the  tempi>ro-auricular  (Fig.  87,  N.  tmp.  aur.).  It  extends 
nlmot^t  directly  dorsacL 

*Anrieu/ari.s  maffiius  iFig.  87). — This  large  spinal  nerve  emerges 
from  between  the  MM.  clavo-trapezius  and  sterTw-mastoid^us.  It 
thfu  extends  dorso-c^phalad  and  spivads  out  over  the  caudal  sur- 
tace  of  the  external  ear. 


^ 


ULANDCL^  BALIVARI^. 

?  779.  Glandola  parotia— Partttid  gland  —The  position  and 
MatioQs  of  this  gland  aiv  well  shown  in  Fig.  87.  It  surrounds  the 
'wtrul  half  of  the  external  ear. 

!l  780.  Ductus  Stenonianus— Stenon's  duct,  duct  of  tlie  parotid 
Kltnii  ( Pig.  87). — It  extends  cephalad  from  the  cephalic  e<lge  of  the 
?'4Dfl  along  the  ectal  sxirface  of  the  masscter  muscle,  nearly  directly 
ly^'ard  the  angle  of  the  mouth.  When  near  the  edge  of  the  lip  it 
Pcnfiratea  the  cheek,  pa.-ising  ontad  of  the  facial  vein  (Pig.  87,  V. 
^alist.  It  opens  on  the  mucous  surfiu-e  of  the  cheek  opposite  tlie 
tBoa  prominent  cusp  of  the  last  prsemolar  (Fig.  57). 

Isolat**  the  duct  as  direct'd  for  nerves  and  vessels  (^7771  It 
iWy  be  easily  traci^  if  it  luis  been  injected  or  if  a  black  bristle  has 
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been  inserted.    Near  the  gland  it  will  be  seen  to  divide  into  several 
liranclitig. 

§  781.  Glandula  parotidea  accessozia  —  Accessory  )>arotid 
gland.  -In  about  one  subji-'cl  in  ten  tlieR'  may  be  found  one  or 
more  small  glandular  niarivSt^s  connected  witli  lUe  i>arotid  duct. 
These  arc  sometimes  in  contact  with  tlie  duct  at  some  point  of  its 
course  over  the  maaseter,  or  lliey  may  be  scpardted  for  a  centimeter 
or  more ;  if  sef>aralod,  a  slender  duct  connects  them  with  the  main 
duct.    Mivurt.  B,  173. 

§  782.  Olandula  submaxUlariB — Submaxillary  gland  HPig.  87). 
The  submaxillary  ^land  is  venlnid  and  i»artly  entad  of  the  parotid. 
its  cephalic  ikI^c  \a  also  coveixd  by  the  lymphatics.  Th*'  lobula- 
tions of  the  submaxillary  are  cnnrser  than  thoiseof  the  parotid  ;  and 
if  uninjeoted  it  Is  of.  deeper  color. 

§  7811.  Dnctua  Whartonianns — \Vharton*s  duct,  duct  of  the 
Bubmaxillary  ^land. — In  <irder  to  expose  this,  the  lymphatics  and 
the  vein  should  he  nmioved.  The  dfict  appears  at  the  cephalic  bor- 
der of  the  gland,  and  extends  almoft  directly  dorsad,  pns^sing  be- 
tween the  MM.  digaatrienit  (Fig.  101)  and  maxxeter  (hi),  until  it 
reaches  the  (loor  of  the  month  opjwsite  tlie  last  tooth.  In  its  \iaas- 
age  between  the  musclfs,  its  Inteml  surface  is  crossed  by  the  tptsta- 
ioTij  branch  of  the  *V.  triffrmim/Jt  ivi, 

Kr/Mtsurr. — Divide  and  reflect  the  M".  digastricus  iFig.   lOli; 

then  the  duct  may  be  traced  to  the  floor  of  the  mouth.    Its  jiassage 

alonpt  the  floor  of  the  mnuth  to  the  jiapilla  may  Im?  mow  readily 

traced  by  removing  part  or  all  of  the  irorr<'sj>ondiiig  mandibular 

.ramus. 

§  784.  Glandula  uublin^nalis  -Sublingual  gland.  The  sublin- 
gual gland  in  the-  cat  is  quiti'  small  and  eo  closely  connected  to  the 
subniaxillary  that  it  ai>|jears  as  an  accessory  of  it.  It  is  elongated 
and  extends  rephnlad  from  the  submaxillar}-  about  2  cm.  and  par- 
allel with  Wharton's  duct.  Its  duct,  smaller  than  that  of  tiie  suh- 
raaxillary,  extends  ]>arallel  with  it  and  o])ens  upon  the  same  papilla. 

%  785.  Glandula  molaris — Molar  gland.-  Tliis  gland  is  small  as 
rompan-d  with  the  ]>arotid.  but  is  of  the  same  general  nppearance. 
It  is  ^ituatiil  near  the  angle  of  the  month  about  1  cm.  ventrad  of 
Stenon's  duct.  It  has  several  ducts  which  pass  straight  through 
the  cheek  and  open  on  the  mucous  snrfnce.  This  gland  is  con- 
sidered by  Cnvier  (A,  III,  424).  Ward,  lA.  \X,  420>,  and  Quain^ 
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n,  801),  to  be  merely  an  aggregation  of  Ijuccal  glands;  see 
704. 
^  786.  Glandula  zygomatica— Z3*gomatic,  subzygomatic  or  in- 
traorliitjil  gland. — 'I'liis  is  a  coiiipat^t,  t^oinnwliat  elorigattHl  glaud 
utuitud  in  tiie  laWml  part  of  tbe  orbit.  Its  ventral  end  rests  on  tlie 
muoona  membrane  of  ttie  roof  of  tlie  mouth  just  taudad  of  the  hist 
|jiiaxil!ary  tooth  itrae  molar,  see  Fig.  57,  D.  M.),  and  its  duct  opens 
the  same  place. 

-f  787.  To  demonstrate  this  gland,  the  mouth  may  be  kept  oyfixi 
by  a  rork  between  thett»eth  ;  then  the  mueous  membrane  justcaudad 

tof  the  laHt  maxillary  tooth  should  be  eut,  and  the  gland  will  apjiear. 
►r  the  zygoma,  the  malar  process  of  the  maxilla  and  the  masseter 
muscle  may  be  removed  to  exjKtec  the  lateral  surface  of  the  eye- 
tboll.  The  gland  will  be  found  at  the  ventro-hitt-ral  Hurface  of  trie 
ftyc.  To  demonstrate  Ha  duct^  carefnlly  tiar  away  tln^  gland  8ul> 
[vtance  near  ita  ventral  end  with  a  ti*aoer. 

788.  Structure  of  Salivary  Glands. — The  ohvimm  ttrurturt  of  ilie  salivary  ^nn'ls 
llof  tin*  rinx^inw  'yi'O.  tliat  is.  likwa  biuicli  of  (rrapvs.  Iliy  ducta  rctirowDliug  ihe 
l«m  uul  ttio  lnliu]4>fi  tlie  fruit. 

I  780.  M'fronpopu-  fkruttiire. — Tho  dnrts,  exwpt  ihp  totv  TOiiill«t.  ato  linrd  >riih 
fJvitiiar  epithrham  ;  tlie  small^rt  an>  line<I  nith  p-irement  p\At\u'\l\im.  Tlioir  niotlo  of 
tMolntloD  "tkiDamU  funhor  iav'-BtlgatioD  "  (StiicJccr.  A.  COO).  Tbo  lobulfs  arc  o«n- 
(md  of  gfoop*  of  uphomidal  cvtWa  sinrouuJed  hy  a  coniiuuutiuu  of  tbe  conuectiru  U^stte 
faning  the  interlabular  ecpia.     Quain.  A,  II,  S^ftP. 


CAVITM  0»I8.  MOtTTU  OR  Bt'OCAL  CAVnT.  PHABY-NX,  at.    (Fig.  77, 85). 

RcterencM.-Quain,  A.  n.  300;  Gray,  A.  745  :  Chauvt-nu.  A.  8M  ;  niioveeii  iblem- 
tar.  A.  «W  ;  Uyii.  A.  BW ;  Owrn.  A.  III.  :fti:i :  (Hivir-r,  A.  Ill,  3W  :  HyrU.  A.  Wl ;  Go- 
IBkiirfUDkcfiter),  A,  548;  Miliie-Edwimb.  A.  VI,  II  ;  Onrli.A.aOA. 

jS  TOO.  T/it:  moiitk  capity  or  earum  oris  is  the  ecphalic  division 
of  the  alimentary  canal.  It  is  bounded  cephalad  by  the  lii>8  and 
Alidad  by  the  velum  jialati  and  tlie  cephalic  ojx'ningof  the  pha- 
OTix.  It  eontains  tho  teeth,  gums,  alveolar  margins,  the  jaws,  the 
'■^nciii*  and  the  tonsils,  and  into  it  open  tbe.  ducts  of  the  salivary 
'^d  bQccal  ginuda. 

S  791.   P/mr.Vrt.T,  az.  — S<'e  description  of  "Pig.  SS. 

Rrposurf  and  Disscclion—Fii;.  88.-   \A'ith  a  sealpel,  divide  the 

"kin  and  soft  parts  upon  both  the  dorstl  and  the  ventral  asiHTts  of 

^^«  head  1  cm.  sinistrad  of  the  mr^on  fi-om  the  snont  to  a  point 

^F>paRit»>  the  2d  or  JJd  cervical  vertebra.     With  the  artliroloine,  8e|>- 

r**^i  the  mandibular  rami  at  the  si/inphysls  menit,  and  witli  bone 
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scissors,  cut  the  left  pier  of  the  os  hyoides  (Fig.  30,  §  224).  Hemisecl 
the  tongue  and  the  muscU'rt  aloug  the  veutnil  side,  cuttiDg  about 
1  cm.  to  the  left  of  the  meson  and  entirely  thi-ough  to  the  buccal 
cavity.  The  trachea  and  a^sopha^us  should  Im?  displaced  to  the 
right.  C'over  tlie  band  with  a  towel  and  grasp  the  left  side  of  the 
liead,  and  divide  the  entire  head  with  the  saw.  commencing  at  the 
snout  a  little  i^inislrail  of  the  meson  and  making  the  strokes  in  the 
dctrso-ventnil  rather  than  in  tlie  caudo-cephalic  direction.  With 
nipixTS,  remove  the  left  side  of  the  vertebral  arch  of  the  aUaSy  axis 
and  the  skull  us  far  as  tlie  ^eson. 

^  792.  If  a  iK»rraaQi'nt  pr»>paration  is  to  be  made,  the  remaining 
half  of  the  mandible  should  be  oix'ued  and  a  cork  put  bi^tween  tlie 
teeth  ;  the  tongue  should  be  drawn  slightly  oepbalad  and  held  in 
position  b}'  a  pin  pushed  through  its  tip  and  into  the  floor  of  the 
numth.  Tile  velum  paluti  may  be  pinned  ont  a.s  in  the  figure. 
Finally,  the  (esophagus  and  lanjnx  should  have  one  side  cut  away 
for  a  short  distauce  and  the  tubular  portion  distended  by  tilling  the 
lumen  with  cotton  ;  the  opening  of  the  Eustachian  tube  should  also 
be  lilhil  with  cotton. 

Bt^in  the  hardening  in  about  fiO  per  cent,  alcohol  i§  286).  After 
the  lieiid  has  tlioroughly  liardened,  tlie  brain  may  lie  sliced  away 
to  the  meson,  and  thn  mrxetJirfwideum  and  rmnrr  removitl  to  show 
tlic  turbinated  bones  and  the  passage  fhim  the  pnenaris  to  the  post- 
nans.  The  surfac**,  especially  of  the  tongue,  may  be  tH*ed  from 
mucous  witli  a  sott  nail  brush. 


§  703.  ObriouM  JStrtietnrf  of  thi^  Citvum  ori*  or  Sfovtit, — Tho  frvr  ttnrfucc  is  usoallT 
qoltr  flfTR  niid  Hmmttli,  cxwpt  in  cf  rtain  iilaron,  am  llio  roof  of  tli(<  montli,  whrre  \.\\are  arc 
mikay  ritlf^-K  soil  flnv  (iruji.'Ctioiia. 

g  TIM.  MirrQK>pic  t^rueturf. — The  ftw  gurfare  !■  mnA9Ji{>of  ttraiifitd  epmutiuia  tvtl- 
ing  un  a  rnthf^r  abundnnt  sulnnucoiui  coDiH^^tlvc  ttmuo.  in  wliidi  un-  kiiiuII  yi  calK'd  bvrtal 
glu'idf  nf  tliv  meutnDi*u  tyxv  (g  ITS).  wIiobo  ducW  oiktii  on  liir  frpo  Hiirhn', 

g  TDj.  GhfiiauM  Struftttrf-  nf  tie  Lioffiut  nr  Tifogue. — Tbe  IVce  aurben  oa  the  Tontfal 
aid^or  \hf  inngni'  U  mnnnOi  nntl  »>fi.  On  tlio  f1on«l  side  It  if  beopt  with  nuntomoa  pn> 
JMitions  or  pupiSif  of  %'ariaiiH  fitmii*,  iianit.>d  In  lliv  order  of  tliidr  abundance  : — Ml^orvk, 
islonttyid.  ptngifiyrm,  cirrnmroUaU. 

%  TOO.  MirrofopUi  Strueiure. — Into  aU  ilie  paj'ill*  t-xU-nd  loopa  of  liliy>d  vwwlfl. 
Tho  tftioulind  vari**iy  are  covarwi  hy  &  Wnir  aulmiimce.  In  the  walls  of  lh«  eirrumraOate 
are  linhedd»)  lhi>  bo  called  /lufi*  hud*,  flaak-liltr  In  form  and  omQ]M>wMl  of  ro(K)if)<><l  pphho- 
llttin.  Tha  prlndfia]  mass  of  the  ronpiie  cnnRifltftof  utripfd  muteif  and  ranixftit*  titavt. 
llip  mnsrloH  are  arranffed  in  an  inirlcato  nd-work,  llie  6bpr9  emiii-iinH^  hoiorhmK  near 
the  luuamt  c«>ai.  The  free  or  miicouii  coal  (MnaiiiiM  of  utradjlrd  ffiUhfiium  witli  a  small 
aiuuunt  (jf  tuhmueoua c/mnuUve  tiftut.    Sue  Slrieker.  A,  "52;  Quaiu,  A,  It.SST. 


-Pig.  88~Seft  p.  303,  exposure  and  disspction — 


Preparation 

tg.  88. 

Explanation  of  Fig.  88.— Atlas,  at. — The  firrt  wrrlcal  ren^-bra. 

Axis.  (a. — T\\.tt  sMond  (virical  venebra;  it«  odoRt<4d  pr<KeM  (Fig.  S2)  Is  flhovn  pro- 
jwtJn^  (Y^Iulad  into  the  ring  nf  the  attaai 

Cailoiom,  Cnrpai  cailosum.  oz.— Thi'  ^>at  commiHun  or  tlie  hemispheres.  (For  this 
Ud  th»  iHher  («na  of  Ibe  bniti.  see  Fig.  1 17.) 


0.  kvoiotgm 

l^"K  a^-^IxmaBcnoir  or  rmc  Hcad:   x  l.    OomparB  with  Fig.  CO  and  117  ind  nltli 

Plate  n.  Fig.  4. 

^>  (Canalis)  Eustacbiana. — The  okaal  coDticctlng  i)ie  middle  ear  or  tympanani  with 
'■pWrni.     It»  cre«'*iilic  opening  into  ihf  |i)inrynx  Is  nhown  in  thin  flfT^re. 

CtL  (Canalis)  nearalis,  fxz. — X<>iirn1  at  venchr.il  mnal. — The  neural  cansi  Is  rvpr^ 
*M  by  lliP  dMrjilr  flUn(]*.-<l  s|iacf  in  the  vprlf  bm-  in  irliir))  ilip  mjf^on  n-wei.  (T'lc  nani« 
*  fft  apon  tbr  mn^clcs  donad  of  tba  roof  of  ilkr-  mcli  of  tlio  atlaa  aiid  axis.  Tbraugh 
*>  bttdrcrtcDce  no  dotted  tind  !»  drawn  from  it  to  the  canal ) 
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Chd.  vc,  Chorda  vocalis. — Vocal  cord. 

Dien.,  Diencepholoo. — The  abbrevialion  in  written  in  the  space  bettreen  the  two 
tJiaiami  known  as  the  dtaecelia  or  "  8d  ventricla" 

Dct.  Stenon.,  Ductus  Stenonianus — Stenon's  duet.  Dact  of  the  parotid  gland  (Fig. 
67,  §  780). — Its  opening  is  hidden  by  the  prominent  cusp  of  the  last  premolar,  hot  a 
hristle  is  represented  aa  coming  from  it. 

Ductus  Whartonianus — Wharton's  duct.  Duct  of  the  submaxillary  gland  (g  788). — 
The  prominent  papilla  at  the  summit  of  which  the  duct  opens  is  sliown. 

Dura — Dura  mater. — The  dura  is  represented  in  this  figure  as  a  broad  white  line  just 
entad  of  the  cranium  and  then  prolonged  into  the  neural  canal  as  a  sheath  for  the  mjelnn. 
It  takes  the  place  of  the  periosteum  in  the  skull,  but  the  neural  canal  is  lined  by  a  special 
perioeteum,  bo  that  the  dura  in  the  neural  canal  belongs  exdnsively  to  the  myelon. 

Epen.,  Epencephaloa,  Cerebellum. — See  Fig.  117. 

Epglt.,  Epiglottis.— The  triangular  flap  which  uda  in  the  closure  of  the  glottis  dar- 
ing deglutition. 

Ethtrb.,  Ethmoturbinale— The  ethmoturbinal  bone  (Hg.  59,  g  650). 

Falx,  Falx  cerebri,  az. — The  fold  of  dura  separating  the  olfsctory  lobee  and  part  of 
the  mesal  surface  of  the  hemispheres  of  the  right  and  left  sides.  In  this  figure  it  is 
shaded  with  horizontal  lines. 

Frscn.,  Frznum  linguae.— The  more  or  less  plate-like  cephalic  part  of  the  attachment 
of  the  tongue  to  the  floor  of  the  mouth. 

Hy.,  Hypophysis  cerebri,  az. — Pituitary  body.— See  Chap.  X. 

Inf.,  Infundibulum,  at. — The  ventral  prolongation  of  the  diacoelia  into  the  hypophyris. 

Larynx,  02.— The  specialized  cephalic  part  of  the  trachea,  oontaining  the  vocal  cords. 

Lingua,  tw.— Tongue. 

Meatus  ventralis.- The  ventral  and  more  direct  passage  from  the  pnenaris  throogla^ 
the  nasal  chamber  to  the  Postnaris  or  opening  into  the  pharynx. 

Mcs.,  Medicommisaura. — Middle  commissure  (Fig.  117). 

Mesen.,  Mesencephalon. — Optic  lobee. 

Meten.,  Metencephalon,  ae. — Medulla  oblongata. 

Mxtrb.,  MaxiUoturbinale.- Maiilloturblnal  bone  (Fig.  59). 

Myelon,  oc.- Spinal  cord  (Fig.  104). 

N.  op.,  N.  opticus. — Optic  nerve. 

CEs.,  (Esophagus,  aa.— Gullet  (g  801). 

O.  hoc,  O.  basioccipitale,  oz.  (Fig.  59). 

O.  bsph.,  O.  bastsphenoideum,  at.  (Fig.  59). 

O.  praesph.,  O.  prscspheooideum.  az.  {Yig.  59). 

O.  hyoides  (Pig.  30.  g  234). 

O.  pit.,  O.  palatinum  (Fig.  69X 

O.  mz.,  O.  maxillare  (Fig.  59). 

O.  pmx.,  O.  przmaxillare  (Fiir-  56). 

O.  soc,  O.  supraoccipitale,  tiz.  (Fig.  59). 

O.  ip.,  O.  interparietale,  az.  (Fig.  59). 

O.  parietale  (Fi(r.  56). 

O.  frontis  (Fig.  56). 

O.  nasale  (Fig.  06,  59). 

Papilla  filiforraes- Filiform  papill©  (§  798)  -These  are  the  fine  pw^ectlons  fr«n  1^ 
dorsal  surface  of  the  tongue.     Caudally  they  become  broad  and  ligttlate  (1-8  mm.  lo 
while  in  the  middle  of  the  cephalic  part  of  the  dorsal  sur&ce  they  are  modified  Into 
form  next  described  (Strieker,  A,  856). 


I.  (Papilla)  odontoides  (Ml  toe -Edwards,  A,  VI.  104).— Tlic*i  are  th«  horny  rc- 
[ApilLe  on  the  dorsal  upect  of  the  cat's  toD^'uc  witli  which  it  rufw  th>-  fmrfaoe  of 
For  tbeothrr  papUlir.  wi'  Quuln,  II.  325. 

Ppl.  fag.,  Papillae  ftingiformes— Fun^form  papilUe. — Tbeac  wjv  Ibc  bcftd-Iike  prnjoc- 
doMoa  tfaa  dont&l  mrbux  of  the  tongue.  They  uv  cspudnlly  abusdint  nuor  the  middle 
oftolAogth. 

Ppl.  crcm.,  Papillae  circumirallatiB — Ci renin vtlUite  papUlic. — Tbeae-  arc  few  in  nam* 
tet  tod  an'  tltusied  on  thv  domal  tturfiin;  of  Ibii  toni^v  in  the  loaUity  Indicatecl  hi 
Fig.  88.  They  appear  likv  lat^  ruugifnmi  pnplUn  with  u  trvuch  aud  a  ruiwd  honler 
mud  tbem. 

PhaiTBX,  d*.— Hie  general  carity  Into  which  open  the  mouth,  poslnaKe,  Eustachian 
ttbe,  oaophafrtu  and  trachea. 

PUi  laeliles— Tartil*;.  haira  (Fig  87). 

Pnenare* — NoAtrila. — Tlio  opening  of  the  nasal  cltomher  at  the  Mioat. 

Rhiaen..  Rhine ocephalon. — Ollsctorv  tobes. 

Rope. — Tho  imiiDTrrfto  wrinkW  or  folds  in  tlio  tott'  of  the  mouth.  There  »n»  five  or 
at  of  these,  ami  they  an*  rorered  with  fdinrt,  Klifl*  [wpilhe. 

S.  sph.,  Sious  aphenoidenm. — Sphoaoidal  idnnrt  (Fig;.  StIV 

S|inph.  iSymphysift)  tnenti,  (V.— The  amphlarthrodial  artlrulatlon  between  the  two 

Mttef  th»  Dtaitdibl#. 

^B  TiL,  Teatorium  cerebelli. — The  letters  are  on  the  bony  tcoiorinm  (see  FJg.  5V).  bat 
^V  Ul  ll  teen  li>  hr  llnfd  on  Iih  eitlal  Burfnco  bvtliodura.  The  diiru  !»  as  easily  separable 
^B  hm  ibe  bony  lentoriani  an  from  ihenther  parto  of  the  skull,  and  the  Ixmy  lentorlam  Itself 
I  BiQi  to  be  a  part  of  the  0»  pnrietaU,  not  an  o<udfir&tion  of  the  membranous  teoiorlum  aa 
Wed  by  Fkiwer,  A,  01)  ;  see  C'uvier,  A.  Ill,  Article  10. 

Trachea,  a*.— Wipdpipe.— Tlie  ttiljo  ponnr-ctinp  the  Iimpi  with  llio  pliarynx  ("Rg.  77). 
Vl.plt.,  Velum  palati,  ax — The  pendnlmis  or  candal  portion  of  The  soft  palate.    Il  la 
'■(•rvfif mated  as  lifted  from  the  tongue  so  that  it  eiteods  nearly  caodad  instead  of 
v:*higTntrad  as  in  nature. 
Vi^se— WliiBkere.~fe!ee  Fig.  87,  88.     In  Fig.  88  ttteir  free  eitds  arc  cut  off 


< 


i  Wt,  Colltim,  fl^^. — Neok. — Tliis  is  the  constricted  portion  of 
the  trunk  cephalad  of  tLo  first  rib,  i.  e.,  between  tho  thorax  and 
^'*d(Pig.  0). 

f  798.  Eirposurfi. — Make  an  iiiciHion  aloug  the  neck  about  2  cm. 
^  tlio  right  of  tho  ventrinicson  as  far  caudad  as  the  first  rib ;  then  a 
'ransrerse  incision  just  cephalad  of  the  first  rib  to  a  point  2  cm.  to 
"ic  left  of  the  ventrimestfU ;  dissect  ofl*  tlie  skin  and  the  nmscles 
"♦ferittg  the  trarhea  iFig.  76). 

?  709.  Trachea,  //5.— Windpipe  (Pip,  77). — ^The  tracliea  «innot 

'*  mistaken,  as  it  is  tho  first  tube  uncovered  by  the  removal  of  tlie 

*«in  and  mu-sch-s  on  the  ventral  aspect  of  the  neck. 

Cut  ont  a  segment  of  the  trachea  3-4  cm.  long.     It  will  be  seen 

be  a  cylindrical  tube  stiffened  by  rings  of  ccfr//Zaj7f  which  do 

*iut  meet  on  the  dorsal  side,  excepting  wlien  tlie  trachea  is  con- 
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tracted.    When  uncontracted,  the  dorsal  side  is  ileahy,  somethii^ 
Like  the  (csopha^is. 

g  800.  JUierotMpif  Slrttctarc  of  the  TVachm. — (A)  Its  petal  kyer  la  of  ntiber  d«a« 
ODDOoctlTe  tisBiie.  In  it  ar^  inih(>(li)e<l  the  inn-impU^tu  T\iig»vt  carliiage.  (B)  Knlad  of  tlti 
COUDBCtire  Ua»ui>  larer  iinil  exicudiog  aniuad  about  the  donutl  third  uf  tlit.'  diciuufimnOi 
of  tlift  tnchsa  bi  a  luycr  of  unstriptd  mu»eie.  Tliu  U  partly  attocbod  tu  the  i-vlal  mufiuv 
of  the  ringa  uf  fi&rtilage,  aod  by  its  coDtracUoo  caiuM  the  rings  to  meet  or  oreo  overlap. 
(C)  EnlacI  of  (A)  and  ^B)  Is  a  larer  moaCly  competed  of  el<utie  eotmtetm  timme,  (D>  Mm. 
totu  vumbrurie.  This  linefi  ili'O  luuivo  of  tbo  trachea.  It  la  compoaed  of  three  Uyns  of 
cellff,  the  fhw  layer  of  which  ia  diiuted.  (E)  Imbctidixl  In  the  wall  of  the  tradiea  an 
many  nitetnoK  tfland-»  whoAu  ducta  opec  od  the  fr<.>e  ^iirTace  of  the  mtuooB  membraue.  Sw 
Strieker,  A,  Wi ;  Quain.  A.  II,  360. 

§  801.  CEsophaguB,  a?.— Gullet  *Fig.  77.  KK)).— Tlie  a>sophagiis 
is  the  rtt'shy  tube  connecting  the  pharynx  and  stomach. 

§  802.  DeTTionstration.~\)r&vt  the  trachea  somewhat  dextrad, 
and  lliere  will  he  seen  the  oesophagus,  an  entiivly  tleshy  tube,  dor- 
sad and  8lip:htly  to  the  left  of  the  trachea.  When  empty  it  does 
not  retain  a  cylindrical  form  like  the  trachea,  but  collapses. 

g  HDS,  fkruftiir*.  efthf  GS»ophngn».-^fi)  Tlie  eeta]  layer  Is  eooDpowMl  of  striated  raofr 
cnhir  fibetB  arran^iMl  aa  ic  the  Intedtice  [^  741),  with  an  admixture  of  tutHruilrd  nuhmJi 
iocn'using  caodad.  <B)  The  Intermediate  layer  is  of  tvnntetitrt  tiuue  and  fnnne  the  m^ 
THiieoBt.  It  coDlniQS  many  email  raetmtme  gland*.  (C)  The  eutnl  or  mvcvu»  layer  b 
composed  of  Btntified  eijitheliam.    See  Stridiur,  A,  801  ,-  Quain.  A.  II.  844. 

TnORAS. 

%  P(H.  The  thorax  or  ehpst  is  the  i>art  of  the  tnink  between  the 
diaphragm  and  first  rib.  Ita  cavity  contains  the  lungs  (i$  8(K)),  th^ 
heai-t  and  ffreat  vessels  (Fig.  91),  and  pjirt  of  the  tnich^<a  aud 
OBSOphaj^ia  (S§  709,  801 ;  see  also  Chap.  VITl). 

g  8()5.  Exposure. — Det+*rmine  the  position  of  the  following  land- 
marks: pTiJ-.sU'Tniim  [%  228);  Tt'phifiientvm  (§  ^iHS);  Jrst  rilnh^tg. 
30,  72) ;  ventrimeson—ihe  Mne  between  the  sipbiatomnm  aud  pne- 
stemnm. 

Tncl»ifms. — A.  Make  a  longitudinal  incision  ig  599)  thr^^wgh  thr 
BkJD  and  muaeles  3  cm.  to  tiio  right  of  the  ventiimeson  from  the  fir?t 
rib  to  a  iwint  opposite  the  base  of  the  xiplnstemum.  Taking  care 
not  to  injure  the  vessels  and  nerves  in  tlie  axillary  region,  rvflect 
the  skin  for  2-3  cm.  on  the  rijrht  of  the  incision. 

B.  Make  a  transverse  incision  from  tlie  caudal  end  of  the  longi- 
tudinal incision  to  a  point  4-5  cm.  to  the  left  of  the  ventriroesoD. 
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»floct  the  skin  across  the  ventrimeson  as  far  as  the  tranaveree 
incisiou  oxtuuds.  dcmpe  or  dissect  the  musclea  from  the  ectal  sur- 
face of  thti  ribs  and  cartilages  near  their  union  ;  see  Kig,  60. 

O.  With  the  arthrotorae  or  strong  scissors,  cnt  through  the  tho- 
icic  wall  on  both  sides,  just  mesad  oflliu  jnuctiou  of  the  cartilages 
aud  ribs. 

%  806.  Pleura,  Septum  mediastlnale.— Grasp  the  cut  edges  of 

(e  rijiht  rot^ticartihi^es  aiul  turn  the  sternum  partly  to  tlie  left  side. 

'ho  ental  surface  of  the  thonn-ic  uall  is  covered  by  a  smooth  glis- 

jninp:  membrane,  the  pleura^  a  sonms  membrane  like  the  perilo- 

ium  (^  725) :  like  the  latter,  it  may  be  detached  over  a  small  spa<?e 

means  of  the  tracer. 

At  the  meson  will  be  seen  a  transparent  curtain  c-ontaining 
lood  vessels  and  more  or  h'ss  fat.  This  is  tlie  tne-dia/tfirmm.,  /itf- 
\ia*iin'il  septum  or  septum  thoracis  (Fig.  7,  DU,  10<»|.  It  divides 
le  thorax  into  a  rij^ht  and  left  half.  Each  half  of  the  thorax  is 
by  a  separate  serous  sac,  and  the  meeting  of  these  on  the 
Ml  produces  the  inedinstimd  septnm.  The  thonix  thus  differs 
[Biarke<lly  from  the  abdomen,  where  there  is  but  one  serous  sac 
m725)t  but  the  thoracic  rn^mns,  like  those  of  the  abdomen,  are  all 
properiy  ectad  of  or  outside  the  serous  membrane.  Some  of  tlie 
flfgaus,  as  the  heart,  are  between  the  two  walls  of  the  septum,  while 
uthcrs,  as  the  lungs,  are  a])pan!iitly  within  tlie  sacs,  ns  the  alimen- 
tary canal  is  wittiin  the  peritoneal  sac  (see  Fig.  78). 

f  807.  After  the  mediastinal  septum  has  been  examined,  make. 
*ith  Iwne  scissors,  a  transverse  incision  from  the  right  to  the  left 
VtTi.-on  the  incisions  in  the  thoracic  wall,  cutting  the  soft  ])art5  in 
the  iiiUTcnstal  space  betweeu  theOth  and  Hitli  ribs.  Then  cut  the 
lowdijstinum  near  its  attachment  to  the  sternum  to  a  point  opposite 
|^>t'  4th  costal  cartilage,  avoiding  injury  to  tJie  blood  vessels. 
I^iually,  turn  the  sternum  ce])lialAd  and  secure  it  in  this  position 
*itb  a  string  or  a  pin. 

With  the  nippers,  cut  the  ribs,  excepting  the  first,  on  each  side 
a  line  about  3  cm.  from  their  tubercula,  and  with  scissors  or 
llpeL,  cut  tlio  soft  jiarts  and  remove  the  freed  portion  of  tlie 
nc  wall. 

f  806.  Thymus  gland. — If  the  cat  is  young,  there  will  be  seen 
•a  elongated  pinki.sh  Ixwly  (Fig.  77)  extending  along  the  ventral 
^  of  the  trachea  and  great  vhsshIs  from  the  heart  to  a  j«nnt  some- 
what cephnlnd  of  the  fii-st  rib.    This  is  one  of  the  so  called  ductless 
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glands  ;  it  is  also  a  temporary  organ  and  may  be  entirely  absent  m 
old  animuls.    Its  function  is  not  well  undt'i-stood. 

References  to  the  Lunges.— Qiubi,  A,  II.  Wd:  Oray.  A,  SST ;  Chauvefto.  A,  4B|; 
Chinivtau  (Flpminffi,  A.  4(Ml ;  Uyh,  A.  444  ;  Owren,  A.  in.  57,';  Cmier,  A.  V|I,  19, 
llyrtl.  A,  Wtf ;  tii%enh>tir.  A.  tyfi ;  Milue-B<l wards.  A.  II.  ^1 :  WUIiiuDS  ^T.),  A,  V,  SSa 


fiiUss  tuie. 

[pinek  cock. 
St  taAe. 

WtLbbtf  stopper, 
[Thread 


§  8l»9.  Pulmo  —  Lung  (Fig. 
77.  89.  99,  100).— On  each  side 
of  tilt?  thorax,  extending  from 
tlie  diaphra^irm  to  the  first  rib, 
will  be  seen  a  sponge-like  ma^ 
Each  of  tliese  masses  is  a  Inng ; 
and  the  two  are  tlie  essential  or- 
fraus  of  respiration.  Insert  a 
glass  tnbe  or  a  tlexible  blow-pipe 
into  the  trachea  and  inflate  the 
Inng.  The  tracht^a  mast  be 
pressed,  closely  against  the  tnbe 
to, prevent  the  escape  of  air. 

^  810.  Lobes.— VAch  half  of 
thu  intlatixl  lung  will  be  seen  to 
consist  of  several  dirisions,  the  so 
calliMl  lobes.  TIkmc  are  three  on 
each  side — cephalic,  intermediaU 
or  middle,  and  caudal  (Pig.  89). 
Azygous  Lobe.  —  The  r^ht 
lung,  in  addition  to  the  three 
lobfs  mnnlionwl  in  the  i>recediug 
paragra]:)h.  has  a  small  one«  the 
nzy<jousi  Inbe^  projecting  into  a 
kind  of  pocket  formed  of  plenra, 
dorso-caudad  of  the  af»ex  of  the 
heart  and  between  it  and  the  dia- 
phiHgni  (Fig.  77.  103,  C  1.,  a*.). 
The  free  edge  of  this  pockut  is 

boundwi  by  the  poxf/^iTa.    Tliis  lobe  is  sometimes  deeply  diridnl 

into  two,  the  candal  of  which  is  the  larger. 

§  811.  Air  cells. — Hold  an  edge  of  the  inflated  lung  between  tlie 
eye  and  the  light,  and  note  that  it  is  divided  into  spaces  abont  1  mm. 
in  diameter.    These  are  the  air  cells.    See  Structure,  §§  813,  814. 


■^nmmixx0^ 


PlO.  811.— Lt  ■■..■■  .'-■■LI  iJL.  II,  .  ;  X  J3. 
('Die  ■{ii'unitus  10  iimtn(^-)l  txa  fur  mi 
experimont ;  see  Wilder,  'i\i.) 
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812.    Bronchi  and  BronchioU,— Tliu  trachea  should   b«  fol- 
from  tli«  iierk  into  tin;  tliorax,  cutting  or  tearing  away  any 
blood  vessels  or  nerves  that  cover  its  veutral  suri"ac«,  and  also  t!ie 
ii/mm  (Fig.  77,  §  808).    Near  tho  intermediate  lobe  of  tlie  lung, 
le  trachea  divides  into  the  two  bronchial  tubes,  one  of  which  goes 
each  luug.    T«^r  away  the  aubatauce  of  tlxe  lung  sufficiently  to 
fblluw  one  bronchus.     It  will  be  seen  to  continually  divide  and  so 
)nD  the  bronckioli. 

^  813.  ObviovB  Strvcture  of  a  Lung. — On  cntcrhis  tho  lung  tlie  bronctiUB  divfdM  tike 
iirw  iLto  bnuicliM  (bronfAiWi).     Near  Itieir  temiinaiion  the  broorbioll  diLuie  aomcwhftt, 

I  fonuiox  tho  ho  called  ii^mlihula  or  vUimatr  Muitg.    From  Uu-  wall  of  the  tiifnii- 

ilam  pfbjfct  auc-like  receanet  itiiiglj'  or  in  groupn.  Each  rweaa  is  coUi-d  an  alr^ulu*, 
mar  be  comutU'rud  aa  the  liliuil  au)|iullirunu  Uinuiuatiiui  ul'  tlie  Bnutllt-iit  diviition  of  bd 

tabe.  The  alveoli  ma^  be  readily  set'ii  by  iookm^'  at  tliv  cdfr^.'  of  on  inflated  lung  aa 
aborof^tfll). 

S  B14.  Jtieroteopie  Utrufture. — Thia  is  very  caiDp]icaled,ita  main  roatarea  belug  as  fol- 
Bwt: — {A)  The  air  lubes  nn;  compowHi  of  aa  l-cioI  denttjarselg  tlattk.connectiK  li&nu 
i*«r.  Id  whieli  are  found  plat^-n  uf  enrtit/tge.  \B)  CnUrt'ittd  mvf^.ultir  h^er.  (C)  Ao 
'conntftiv*  twue  fnf/rr.     (D)  TIih  mneoug  mejiibrtirte  with  iXi  tiUatnt  fpiOuiiitm, 

la  the  amalleat  air  taben  tbe  cArtitnge  dineppeani.  Id  die  birger  uiiee  art*  small  rvuv- 
msmglanda  aa  tn  the  iniobca.  Aa  an  air  tube  ontcni  a  lobule,  ila  rUiated  epithellam  is 
Mpplanted  by  a  stratum  of  rtUtictil.  H"n-citiated  cella.  The  unatriped  muscle  also  diaap- 
Vma.  aad  llDalljr  the  alveoli  uv  lined  with  a  sitiglc  biyer  uf  patanent  ur  Bcaly  epUAdiuin. 
flnatikkar,  A,  437  -.  Qaalo.  A.  U,  27S. 


DIAIMIIIAGMA,  os— DIAPURAOM. 


^M  References.— Strans-Durckhinm.  A.  11.  :iO0  :  Quoin.  A.  I,  .308:  Gray.  A.  894  ;  Milne- 
^m  Etliruda.  II.  40A  ;  aianveau  (Flouiiiig).  A.  'itt  ;  CiuiuTuau,  A,  380  ;  Ocgenbaut  (Laukce- 
^■faff,  A.  374  :  Hyrtl.  A.  »Itf  ;  Tiivif^r,  A.  VII,  iJiS  ■.  Owen,  A.  Ill,  1. 

^KMj^  815.  The  Diaphragm  (Fig.  77,  OOt  is  a  muHcalo-tondinouR  car> 
^HIB  completely  s^'paraling  the  thoracic  and  abdumiiial  cavities. 
^faoy  structures  transvei-se  it.  but  they  are  joined  to  their  respective 
apertures  in  such  a  manner  that  the  partition  is  absolutely  air-tight, 
ftrid  yet  no  liindrance  is  put  up<in  the  fi-ee  movement  of  the  dia- 
phragm in  respiration. 

The  tendinous  part  (Pig.  90)  is  near  the  middle.  Its  fitrm  is 
Somewhat  crescent  shaped,  the  lioiiia  of  tlie  crescent  pointing  dor- 
sad. From  the  tendon  radiate  the  muscular  libera.  Tliose  of  the 
'lorjMvmesal  third  converge  and  form  two  thickened  masses  called 
|tbe  crura  or  pillars  of  the  diaphragm. 

The  diaphragm  is  attached  to  the  xiphisternHm^  to  the  last  fipe 

^6*,  and  somewhat  loosely  to  the  thick  muscles  which  lie  ventrad 

ihe  vertebne.    The  crura  unite,  forming  a  ^gle  dense  tendon, 
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which  ia  attached  to  the  centra  of  the  2di  Sd  aiid  Uh  lumbar  ver- 
tebra:. 

It  will  be  seen  from  the  above  that  the  diaplinigm  is  attached 
very  obliquely  to  the  body  wall  so  that  the  dorsal  jmrt  is  caudad 
of  the  veutrai.  The  central  part  is  strongly  arched  into  the  tiioi-aeic 
cavity. 

g  816.  Posture  and  Preparation.— The  cat  should  be  placed  in 
a  doisiooriibiMit  posture,  tlit*  ubdunum  opentsl  aa  direct^-d  U>r  the 
study  of  the  viscera  ^^-^  237,  710),  and  iiyected  from  the  abdominal 
a&rla  and  postcar^a  (§^  303,  305).  The  abdomiual  wall  sIiDuld  Ijt^ 
cut  uloni:  a  line  about  2  cm.  caudad  of  the  diaphragm.  Tht*  liver 
and  stomach  should  he  drawn  somewhat  caudad  ;  tht*  sinfpfumry 
ligament^  the  postcaca  and  the  asophagus  cnt,  the  two  last  named 
about  2  cm.  from  tin*  diajihragm.  Carti  should  be  taken  not  to 
cut  the  diaphmgm  in  any  <»f  the  operataons. 

The  A'idnet/s  (Pig.  101 'i  should  bo  removt^.  and  the  aorla  about 
3  cm.  caudad  ()r  the  (irisin  of  the  superior  vimentery  artery.  The 
vertebral  column  should  be  disarticulated  between  the  4th  and  5th 
lumbar  vertebrip  (Fig.  :^>t.  The  suijerior  mesenteric  artery  and  the 
cceliac  aitery  and  the  sjilaiichnie  nene  (Fig.  103,  107,  A.  c,  N. 
spine h  t,  should  be  carefully  isolated  with  the  tracer,  line  forceps 
and  line  scissf)rs.  It  is  also  di^sirable  to  isolate  the  Migu^  \ffastrie 
nerpef)  on  the  cesopha^us  (see  Fig.  103,  107,  N.  g.  d.  N.  g.  v.).  The 
rib8  sliouhi  be  cut  near  tlnnr  tubercuhi,  and  then  the  ventral  border 
of  the  diaphragm  drawn  strongly  ceplialad  and  held  in  position  with 
lai-ge  pins.  Lastly,  the  fat  and  conuL*ctive  tissue  should  be  removed 
from  the  muscles  .so  as  to  show  the  direction  of  the  diaphragmatic 
liU-rs  and  their  inteidigitations  with  those  of  the  M,  t ran si^cr mils. 

Preparation  -Fig.  9f).— The  thoracic  dnci  (Fig.  103>,  the  ahdotn- 
tnal  aarta  and  post/ana  'Fig.  101 1  were  injected.  The  rat  was  then 
buns(^c'ted,  folloxving  a  line  alrout  1  cm.  caudad  of  the  tip  of  the 
.\iphisteriinm  and  going  betwfen  the  4th  and  5tli  lumbar  vertebrffi. 
The  Tontral  border  of  tht*  diaphragm  was  di-awn  strongly  cejihnlad 
and  cotton  placed  on  tlie  pluural  side  to  make  it  nearly  level. 

Explanation  of  Fig.  90. —Aorta,  (u, 

A.  phru.,  A.  pbrenica.— Th<?  p)in<aicordiftp1ini(rn)atlcBrtei7. 

A.  adrn.  Irab.,  A.  adreno-Itimbalis.— Tite  ndn-nO'luuilwr  itrlery,  a  smati  arttTj  ari^ 
iofc  from  llie  aorta  aiid  «iipplria^'  ibu  adtvaa]  bKlj*  and  tlio  cuphallr.  part  of  the  lumbar 

C,  A.  ccEliaca,  or^Tlio  ecKlkc  artery  or  cmlias  i^xU, 


Cnu  dpbfK'.  Cnis  diapbnigDiatica. — The  left  cnu  or  pllUr  of  tltu  dlaplingm. 
Dct.  thr..  Ductus  tlioracicus,  mi — Tin-  ifft  lliomcjc  dma  ^^^g.  103). 
Gag.  tGuiglioaj  semi lunare.— The  aemiluTiar  gnnfiliuii — titinglioa  of  the  solnr  plexas 
of  nenrm  ^1^);.  107 1. 

M.,  A.  muenterica  auperior,  at.  {Fig.  103,  107). 
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NN.  sjrm.,  NN.  sympathici. — The  eyinpathic  nerves  of  the  two  sidea  oontluued  into 
the  abdomen. 

NN.  splach.,  NN.  splanchaici.— The  two  splanchnic  nerves  of  each  side  joining  the 
corresponding  semilunar  ganglion  (Fig.  107,  Ong.  smln.), 

N.  gastricus — Gastric  nerve. — There  are  two  of  these,  one  on  the  dotBal  and  one  on 
the  ventral  side  of  the  oesophagus  (Figr.  1U7,  N.  gstr.  dor.,  N.  gstr.  vnt.).  They  are  the 
eontiuuatiODB  of  the  vagufi  nerves  into  the  abdomen. 

CEs.,  (Esophagus,  az. — This  is  somewhat  loosely  attached  to  the  diaphragm,  and 
hence  can  move  lon^tudinally  quite  freely  (Fig.  107,  (Be.). 

Pcv.,  Postcava,  t». — The  great  vein  returning  blood  to  the  heart  from  the  candal 
half  of  the  body  (Fig.  101). 

Tendo  centralis,  az. — The  central  tendon  of  the  diaphragm. 

Tendo,  oz.— The  common  tendon  of  the  two  crura  of  the  diaphragm.  It  la  very 
strong  and  firmly  attached  to  the  2d.  3d  and  4th  lumbar  vertebm. 

VV.  phm.,  Vens  phrenica.— The  phrenic  veins.  The  large  trunks  follow  mostly 
the  two  horns  of  the  tendo  centralis. 

VV.  hepat.,  Vens  hepaticK,  oz.— Two  hepatic  veins  from  the  rig^  lobe  of  the  liver. 
They  unite  just  as  they  enter  the  vena  cava  (Fig.  101). 

Xiphistemum,  as. 


g  817.  General  Considerations. — In  the  cat,  as  in  man  and  the 
higiier  animals  g^enemlly,  the  tisanes  are  supplied  with  blood,  and 
blood  and  lyniph  are  removed  from  the  tissiit's,  hy  nit-aiis  of  a  w^ries 
of  closed  tubes  or  vessels.  Theae  tubes  all  communicate  more  or 
less  directly  with  one  another,  but — excepting  the  lynii)hatic  stojn^ 
«/«— present  no  obvious  openinjfs  into  any  other  parts.  This  closed 
scries  of  tubes  is  known  as  the  vascular  system. 

The  vascular  system  as  a  whole  consists  of  two  main  divisions, — 
the  blood  vascular  system  and  the  lymph  vascular  system  or 
lymphatic  system. 

%  818.  The  blood  vascular  STStem  i»  tlmt  by  whicli  llie  hlood  in  (A)  ormvqped  to  lUe 
tittuti  in  general  for  Un>ir  nourinhmpnt  bnd  returned  tlierpfrom ;  (B)  conveyed  lo  the 
lunffi  for  its  ovn  irnproT^mont  and  retamed  therefrom  (Fl^.  02).  Tltoae  parts  wblrh  are 
tiwcemL<d  Id  tUe  transfer  to  and  from  the  lungn  coBSiItate  tbe  ptUmonie  dipifUfa  of  the 
blood  Tascalar  qrsteni,  and  the  retnaJmler  consiiime  ilie  genernt  or  nt/M^mir  division. 
While  iu  prooem  of  truiufvr.  ibu  bluod  b  eald  to  ptTfarm  uither  tbe  pulmoiiic  or  tbo 
py«U-mie  eirnt'otunt. 

S  81».  S<tbdinn<fn*  of  the  Blomt  Vascaiar  Sgiicm. — ^Tbere  ar«  four  ports,  contlnuoii* 
wltti  eacli  olber,  bin  more  or  l(ws  di-Htinctly  (liiTrrputiatcd  ;  (A)  A  ccatrul  rw^'iviujr  aud 
dtfitributinjr  nrgHO,  tbu  heart  (cardial ;  (B)  tiibni  esleiitbng  from  the  lifart  tbrouifboaL  tbe 
lungs  and  tbe  orf^ns  ffenerally,  the  arteries  ;  these  dlride  and  tUminieb  In  eize  like  Hat 
bnuK-Iiea  of  a  tree,  and  >;rr«diui]Iy  merf^  into  (C)  tbe  capillaries,  the  tnost  minate  vesaela, 
which  in  turn  tinltc  and  inndually  merge  into  (D>  the  veins,  wbicli  tinito  and  increaae  hi 
Biz<*  OB  they  drminiHb  lo  number  und  fmnliy  tcrmiunlc  iu  tbu  heart  (Flg>  03). 

The  arteries  urc  8aid  ki  enntiiuinlly  divide  uod  d^rrtntat  in  »Ut  becaune  tbe  earreat 
ihereiu  ia  from  the*  lnr(^  vt^<we1ii  towanl  tliit  (anaUcr.  Tlio  veins  are  aatd  to  unite  and 
inweam  in  siiw  iNvauu  the  blood  current  is  from  tbe  Btualler  to  tbo  larf^r  bmncbea. 
Again,  the  nrteriefi  are  eald  to  extend  from  the  heart  pfriithtrad,  that  i.4,  in  tbe  direction  of 

I  their  blood  current,  while  llie  reins  are  eaid  to  extend  toward  the  heart  or  eentnid.  n  the 
carrent  )8  toward  tlie  central  organ.  The  vetna  differ  fVnm  tbo  artertea  by  baviog  thinner 
walla  and  by  tbe  presouce  of  va1vt.-8  in  mony  {F\g  103,  B,  Q. 
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g  820.  The  Lympb  Vatculax  Syitem. — Tttii  in  tliu  pan  r>f  tlie  general  Taecolar  i 
teiD  wliicli  coIU'Cto  tb(-Wym/>/t  fiiiijj   ilip  iIssupa  and  Ilie  r A^iV  f mm  tbo  ftHmcoUry  ranal^' 
nod  cuDvuvd  lb.-iu  ki  tliu  grmt  vcIds  :  it  utllius  an  aaxUinry  of  tfaereaoUBflyiit4>mtBfrntrd, 
A.  2M).     Fntm  tlic  t»lBc(>  of  dtllecUng  1x)tti  Ij  uipli  uiid  rbjlc.  It  i»  ctmiiUQuly  coneulered 
OS  forminjj  two  divisions    (A)  Tlie  lymphatics  |tn>iH.T  :  (B)  tbe  Ucteals  or  ch/le  vraBcln. 

g  821.  Tbu  lympliatic  sjsteni  is  AituL-what  cotU]nruble  to  the  Tenoun,  <iiaca  its  Tcsnels 
begin  a«  capillaries  at  tlie  iieriplieryaLdextaud  toward  theoenlcr.  Likf  ike  v(>inBalsr>.  ilie 
lympluktir  vessels  coDtoio  numerous  raVrM  which  prevent  a  rerersftl  of  tbe  cnrretit, iliat  te, 
a  flow  from  ilic  ccDwr  tcward  tbv  peripbenr. 

The  lyuiphalic  rwKwU  difltT  fnitu  iLc  rnoa  in  liio  followiujf  pmrticulara:  (Ai  Tliey 
have-  thttiiuT  wiillfl  :  (B)  tliey  du  iit>I  m>  murlitnlly  incn-kw  in  ^iiu'  nit  lliv  rultm. aliboui^h 
tliey  anastomose  more  rn^jiipntly ,-  (C)  at  vitriom  poiiiiH  alonj^  tiifir  oum'  ibfre  are 
euUrg^metits,  the  eo  called  tyiuftkutv:  fflandti,  tbrougb  n-birb  ilio  lympb  {nMim.  (Dt  in- 
sli'Otl  of  juininjr  ibt-  central  om&D  of  tbe  riwrnlar  sytitt^m  dirpclly  asdu  the  bbmii  veecwK 
tlie  lympbaTlc  trunks  open  InloTelna  (Fig.  108l ;  (E)  llio  tympliatic  «yjiii-ni  difTt'm  fram 
the  vonnuH  nlwi  >n  having  no  din^t  conimunicnliuu  Uirou^li  ni]>illHrio8  with  anylbing  likr 
an  arf_Tial  Rvotem ;  |F)  tb«  lympbattcs  are  found  to  cunimuulcate  with  »ftou8  cnrii 
throngk  miDutc  orifices,  the  ttoj/iata  (Qoain,  A,  11,  I8S  ;  Strickrx.  A.  S22). 


CABDIA— THE  HEAIIT. 

%  88S.  Refereaces.~Quain,  A.  II.  S4S  ;  flray.  A.  801 ;  Curicr.  A.  VI.  STS :  Goirubanr 
(UuktMtprl.  A.  583  ;  Hyrtl.  A.  300  ;  IVrnurd.  A,  274  ;  MihR-  Edwards.  A,  III.  473  .  Oweu, 
A.  ni.  516;  nuiuveau.  A,  !iiO .  <;iin,uveaa  (Flfflnine:),  A,  40B  ;  ajrll.  A.  674;  SlniuB- 
DurckUclni.  B.  II,  181  ;  Farter  atid  Ijingley.  A,  91  ;  Kinilh.  E  X.,  A.  PI.  47. 48.  4».  M.  56 ; 
Bouryery  and  Jacob.  A,  PL  I).  M«.  PI.  18 ;  BoIlMton,  B.  2.'>-.14  :  Me.^lpjni^.  B.  T,  PI  S.3; 
Krauw,  A.  178.  Fig.  IS;  Tnrncr.  A,  899  ;  Sabaiirr,  A;  Flower.  A;  Peili*rrpw,  04 ;  Pi-lli- 
grew,  A  ;  Porrhappo,  A  :  Mojid«ovlc«.  A.  54  ;  Lityh.  A.  559:  Mirart.  B,  199-308. 

lifiHiirk. — Mcwt  of  the  above  refer  to  tbe  human  heart  moro  especially.  Imt  tbo  heart 
of  tbr  liofW*  Is  cbi'frty  dfscnU-d  by  Lvyh,  Oiauvt^ii  and  l-Jurll,  ami  thai  of  tbe  rabbit  by 
Rrausc,  ^TcAlpine  um)  FumUt  and  Lang^lt^y  Mi^tlnxls  of  fircfwration  arc  givt^-n  by  FlyrtJ, 
Stnus-Durcklu-mi.  Mojsioovirw  xiid  PcltigT*>w.  Tlie  only  dewripllonii  and  flgurrs  puriwirt- 
Ing  to  Tvfft  to  tbe  heart  of  tbi^  ail  aro  gi%'eii  by  Mirart ;  unfortunately,  however,  jn  Fig, 
102,  the  relative  tbicknCM  of  llic  right  and  left  veatrlclt*  la  made  tho  n-vcr«  of  wh»t  H 
ahoald  be  (a  probablo  overslffht  which,  alllioufih  readily  corrtrted  by  the  anatomlBl,  h 
sore  to  confiiae  iht!  beginner) :  while  the  iiMfuIii<>es  of  tho  text  in  ditoioishcd  both  by  the 
general  uncertainty  ae  ut  bow  much  refurs  diiu-tly  to  the  cat  {$  IL*7»,  and  by  the  pre»»or« 
of  an  abioluir  miwtatement  upon  pp.  201.  214  rewpecting  tlic  numUT  nf  pulnjouary  veins. 

§  828.  B'-fon'  diweotinK  th'^  ln^rLor  even  rcmnvin^  i(  from  llie  Ixidy,  the  student  will 
do  well  to  faniUiariac  himsidf  Kitb  its  genural  featurHi  and  lt>catioD  aa  shown  iu  Ftg.  77. 
SI,  101. 

If  ba  has  been  following  the  prvsrnt  work  in  order,  be  will  have  at  least  one  cephalic 
regtoa  of  a  cat  preserved  in  alcohol,  and  may  run  the  risk  of  iojurlnK  t!te  hi^ari  thereof  in 
removlDg  it  before  gaining  any  detailed  koowk-d^  of  It.  He  most  bear  in  luiud.  how- 
cv«r.  that  all  the  CBviti«i  of  such  a  hi«rt  will  b»?  n^ll8j«se<I  and  that  tlio  aurielca  U|iecial]y 
will  Imk  very  luilJke  the  pn-panitinn  abown  in  Fig,  91.  Such  a  hean  may  serve  for  tbe 
examination  of  some  parts,  but  eventually  he  abould  have  at  I«uft  two  BpecJracna  well  dis- 
tended and  hardened  bjr  alcohol,  and  If  possible  another  filled  with  piaster. 

§834.  Preparation— Fig.  ^i\.—l!\\Qpostcata  and  abdominal  aorta 


I 


werf:  iryected  with  red  and  blue  plaster  i-espectively.  After  the  pljis- 
ter  had  liardened,  a  sraall  holo  was  made  in  the  left  ventricle  and  a 
long^  caniila  insortod  and  pushed  thrr>ugli  tlie  (tiirieu/p-ee/dru-u/ar 
opening  into  the  left  auricle.  Red  plaster  was  then  injected  so  as 
to  fill  the  pulmonary  veina     Finally,  the  pericai*dinm  was  removed 

her  with  the  fiat  and  connective  tissue  covering  the  cardiac 

Is. 


g  835.  Diteripti'jn. — This,  tlio  dorml  or  "pogicrior"  Mpect  of  tUe  heart.  )»  Ipbs  fMo!!- 
lar  U>  inoMt  )ici»uiis  and  Iomh  frH<|tieiitly  refrvfleuted.  It  i».  howorer,  luucb  tunrt)  coiLptv- 
benitivn  and  Instrudivn  than  tlin  rcnlral  a.ipect, 
atul  ifl  givfin  in  tbu  following  worka  :  (jitaln.  A, 
11,  Fid!  Iflfi:  SmitU,  E.  N..  A.  PI.  M;  McAl- 
pine,  B,  PI.  XXHI,  V\g.  3  i rabbit);  Uf^Dbbor 
(Ijunkefch-r).  A,  Kig.  8:jQ  (pi;;). 

Tlie  pritiviit  liguru  fuirly  rupruwiits  die  size? 
of  a  nninowhnt  t&rge  hcfirt.  nnd  Its  form  when 
iDJecSrd.  An  KTated,  liowover,  lu  ^  820,  it  \n 
prob&ble  ili&t  the  \em  ihickotiM  of  tbv  latvnl 

■  wall  of  tbe  rij^u  veutricle  has  iwnnlttcd  U  \o 
jielU  U*  tbe  for<;p  of  ilie  inji-clioii  v^  that  the 
right  side  >»  unduljr  oinrux. 

The  word  ttintrieuli  in  written  Acctjm  tlie 
apex  rjf  the  ventricular  pnnion,  and  the  nbbiv- 
Ttation  Y-  erd.  iejust  btilow  ili'- furmw  Wtwevii 
that  aud  t\\f.'  niirlciiUr  i>L)rtiun. 

For  tht«  sake  of  shnvring  utrtaJn  parta  more 
dlHtiiictly,  the  fignra  reprcAenta  the  organ  M  if 
rout«i  slightly  n|jon  Ita  looffer  axit»  so  a»  to  ei- 
poet^  more  of  the  right  than  of  the  left  nlde. 
The  IIdo  of  dcimarcatlun  btiLwet^'n  thi;  right  and 
Jeft  auricl«H  (Attr.  dirt.,  A'lr.  gin  \  coincides 
nearly  wiih  a  Wuv  oyimi'Clinjjf  tho  V.  of  V.  ntt 
irith  the  left  Imnier  nt  the  prM-ii,-a.  Tim  tluftit* 
arteriotiu  {^  SS7)  U  not  ahtjwti. 

■  §820.  General  Dcscnption  of  the  Heart.— 
The  heart  twa  hollow,  quadrllocuUr  (four  cham- 
bered) muscular  oreao  RitaatMl  in  tlie  tluims. 
It  U  ihc  anatomical  and  phyRlologicul  ceolcr  of 
tha  vnacnlnr  nyrtem.  simuItaneon^lT  nveirtnff 
blood  from  the  lutiffD  and  from  all  other  part«  nf  the  body,  and  ditttribntiDg  it  thereto. 

^ft        §  SUT-   {.nmlion. — At»  seen  in  Fl-r.  77.  Bil,  1fl<l,  Ihe  hmrt  is  on  the  mesnii,  hut  extends 
^*  a  Utile  farther  to  the  left  than  to  the  riiihl.     In  F\g.  101  it  ftp[«ar8  at  a  i»n«derable  dl»- 
tAQce  from  the  diaphrnem,  hut  of  the  latter  only  the  dorsal  portion  remaiDS,  and  ill 
cephalic  owivexity  Ja  rnal]r  v*ry  cliM  ■  to  or  in  contnci  M-Uh  the  heart. 

§  828    Pfricardinm. — Tho  heart  proper  la  enirloped  tn  a  fibro-membranfltin  sac,  tha 

IperifnnHnm.  which  Is  attnehfrd  about  the  rooisofthe  prreat  vcsaek,  but  clsewhorr  in  ijiicoii- 
nxlcfl  with  the  heart,  which  thoii  mores  freely  writliin  xi,    Thu  feacardlum  hi  bevt  slutUod 


Pio.91.— The  I>or»ai,  .\sPBtT  of  tdil 

HeAHT  WITB  the  C'KSTIt.M.  POll- 
TIOHA  OF  THE  LaBOEK  VSABEUI; 
from  a  Maltese  cat :   >-  ] . 
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by  ^tdUnx  It  at  about  tlw  middle  of  the  len^h  of  the  orf;an  and  reflortinj;  the  atj 

end  over  the  ffreu  vanelg  n  u  to  Uispla;  the  line  of  ftttachiufnl.     \\a  n--1atloaa  to  botli 

(bii  iHoirt  1111(1  tLe  diii[>lirftj^  will  bo  mrutiotiHl  Id  tb^>  di^scripiioiu)  of  Fig.  9tt,  lOO. 

§  8S8.  FoniL — When  modemielj  diawudfd,  thi-  hMti  Is  approximattflj-  utal  io  tlupe. 
one  end  obtuse  and  the  other  pointed. 

A£  aeea  Id  i^.  9'2,  however,  thin  ovaL  is  uot  regular,  one  gide  being  morw  curved  tluui 
the  otber.  This  is  duo  to  the  i{n.«ier  yielding  of  the  thinocr  \raU  of  the  right  veniriclo 
to  the  pre«varo  of  the  injection.  A«  a  wliole  nhtx,  ilif  orgso  in  idifibtly  flattened  in  what 
will  lie  found  tu  bo  the  donut- ventral  direrlian  ;  Lliia  may  be  due  to  the  {greater  rvsJatance 
oftrod  by  the  <rfi|tfin  rentricuiare  to  tht-  preosure  of  the  injectioD. 

%  830.  formal  /*t««t ion.— Naturally,  the  longer  aiis  of  the  heart  i>  oblique  witii 
reapeot  to  tha  ini'»oii.  The  smaller  ead  (lOlnta  eaadoBinistro-ventrnd.  For  pur|)aee=t  of 
descriptioQ,  liowe\Tr,  it  will  be  more  onDrenieni  to  aMume  that  the  two  ends  of  the  organ 
point  nspeetlrely  oi*phahid  and  >taudad. 

Tlieoblii|iiity  in  poKltioii  of  the  rat's  hi«rt  \»  pmbithly  lent  than  that  of  innn  (ns  re* 
marXird  by  Owoir,  A.  Ill,  035).  but  it  is  oeverthelean  deeiilnl.  In  froNra  «eclion  No.  11  of 
llie  MTien  frnni  wliirh  Fig.  9S  and  lUO  wuro  made,  the  apex  of  the  heart  ii  al  leaK  16  sun. 
slttlstnd  of  the  mewo. 

g  831.  Siif. — F^g.  91  repreaects  the  natural  line  of  the  pn-pnralion  fWwD  which  It  waa 
made,  bat  the  bcvrt  wih  rti>m  a  large  «t,  and  was  Bomowhat  distended  with  plaster  by 
injection.  In  round  number?,  the  heart  of  an  average  adult  cat  iDMuam  about  5  cm. 
front  the  apex  to  t)ie  Bttachrni'Dt  of  the  prfrrapa  and  about  8  on.  acroes  the  gTenlovt  width 
of  Ihn  ventrieulnr  portion.  Wc  hate  not  yet  B»certained  tlie  avere^re  vviyltt  of  tlio  organ, 
but  it  is  wry  conitlderuble  iu  ootnpariaon  with  the  !«ixo  and  wi-tt^ht  of  tin-  aiiiriiul. 

%  K12.  Vtiiffnati"!!  of  Iht  Rfgton*. — As  flhuwn  )n  Fig.  O'i.  93,  the  cephalic  and  candal 
cndM  of  the  heart  differ  not  only  in  Hhape.  but  in  the  thickness  of  the  mnacolar  waDa. 
8lnoe  the  two  mvitics  enclosed  by  the  tliianer  cephalic  walls  arc  known  as  aurieUM,  the 
cephalic  i>T  Imml  reffion  or  end  of  the  urgan  is  s|)okcn  »f  as  <iwriftUar  ;  in  like  manner,  tbe 
other  end  or  rcffion  is  called  erutric'/tar  fnim  the  nauin  of  the  two  caritice  oneloB«d  by  tbe 
thicker  walla. 

Aft  Anvn  iu  Fin,  B.'S,  OQ,  there  is  a  partition  lietween  the  nnrirle«i  and  another  between 
tbe  ventrideB.  Thene  »-pia  divide  tlw  or^an  into  1  wo  «ile«  or  pnnioiiB  like  the  sides  of  a 
double  hotiite.  Since  the  plaues  of  the  Bopta  are  approxitnately  dor«0'\'unlral,  it  is  custom- 
ary to  tpt-dk  nf  the  two  sidm  nit  right  and  Ufl.  The  other  two  surfaces  and  legiona  axe 
then  respecdvely  donat  and  vfntral. 

fi  883.  It^offnithm  oflhf  7?cffifnjr.— The  eephalie  and  candal  rejipons  are  readily  dlstin- 
froisbod  both  (Mm  th)>  (Tenter  elzo  of  th<'>  former,  from  the  more  eompremiblo  nature  of 
tbe  walls,  and  from  the  jimeDce  of  the  vessels  which  enter  or  leave  the  orpin.  In  tbe 
natural  attitude  of  man.  the  base  of  the  boart  fai  uppermost,  but  ibis  somewhat  piuxltng 
feature  does  not  appear  when  the  ontmol  <»  regardei  ns  in  the  normal  posititio  of  a  verte- 
brate ig  Sd). 

Tlie  ventral  aspect  of  the  heart  i.t  r*nM  pa  rati  rely  regular,  the  two  anricular  appi-odiciB 
(Pig.  9't\  prnji-eting  slightly  at  the  sides  of  the  two  Kfcat  arteries,  anrta  and  A.  pulmoiuiIiA. 
The  dorMJ  sspf-ot,  on  the  contrary.  Is  qalte  Irrefrnlnr  in  the  auricular  j-ionion  on  accounl 
of  tbe  branoUlng  of  the  two  arteries  just  named,  aiKt  the  entnr  of  veins  into  tbe  auricles 
(Fig.  Bl). 

The  rlpbt  and  left  sides  are  of  courw  ilctcrmlned  liy  the  determination  of  the  ends  and 
the-  utluT  two  sides.  In  ndditton.  the  wall  of  the  right  ventricle  is  ilecidedly  tliinuer  Uuui 
that  of  the  left,  and  tbat  re^on  ta  tberefore  tbe  more  oomprea^ble. 


KEMOVAI.    or   THE   HEART. 


310 


§  834.  Removal  of  the  Heart. — For  obrious  reasons,  a  cat's 
beml  iiitt-ndt'd  lor  careful  exaiiiiuation  should  be  taken  ft-om  a 
large  adult  lu  most  oases  the  same  cat  may  be^employed  for  the 
removal  of  the  brahi  and  for  the  s«?pai'ate  study  of  the  abdominal 
rijscera  (Chap.  Vllt.  Unless  tlie  vessels  are  to  be  tilled  with  plas- 
ter, it  is  better  not  to  bleed  the  animal,  since  the  presence  of  the 
blood  in  the  large  veins  near  the  heart  facilitates  their  recognilion. 

/lutrununli  and  Mat^riait. — Anlirotome  ;  tracer;  mediam  wa.l[>el;  coatse  KJMon ; 
bone  Kuson :  oippers ;  coan»e  and  fino  force[w ;  6  piuces  of  liuea  Ibrvkd  about  30  cm.  long' ; 
3  pK-ct-s  of  thick  niuslia  ur  Hacnvt  or  chumols  leathiT,  iiirli  nlKiut  15x7  era.;  basin  of 
water  and  tnwt*l ;  larjze  tny,  with  eonis  for  Kcuriug  the  legs  of  i\w  cut. 

Laadnutrka. — PraMt^rDum,  xiplitHttToum  and  epigastrium  (%  23^,  Fig.  30,  49,  73,  7(1) ; 
eUrld*  (g  SM,  Fig.  90.  73).  OImltvc  aUo  ilio  ^renvral  locallou  of  ibe  thoracic  vlsooni  in 
K.^^.  77  ud  101  and  llio  oporaltobs  fur  their  expoaun*  (gg  710.  805}. 

g  8!15.  Exposure. — Divide  the  skin  (§  590)  as  directed  for  tho 
^expusure  of  the  thoracic  viscera  (g  805),  but — unless  the  lungs  are 
f  to  be  employed  for  study  or  exiieriment — begin  the  longitudinal 
hicision  (Fig.  76)  dextrad  of  the  prcBsternum  instead  of  tlie  larynx. 
It  is  also  more  convenient  to  make  a  second  transverse  incision  from 
the  cephalic  end  of  the  longitudinal  one  to  or  beyond  the  corre- 
sponding point  upon  the  left  side. 

The  triangular  or  quadrangular  area  of  skin  so  indicated  is  to  be 
nised  as  directiKl  in  g  600  and  reflected  sinistrad.  Divide  tlie  pec- 
toral moscles  (Fig-  72)  on  tho  right  by  a  longitudinal  incision  por- 
•  allel  with  the  edge  of  the  skin,  taking  care  not  to  cut  upon  the 
f'iariclf.  Grasp  the  i>ectoral  mass  and  dissect  it  np  from  the  proper 
thoracic  wall  to  the  meson.  Repeat  the  operation  upon  the  other 
aide  and  then  remove  both  masst^s  from  llieir  attachments  to  the 
rteroum.  Divide  eacli  Jf.  rectus  thf>racls  (Fig.  72,  TS)  at  the  caudal 
transrerse  cut  edge  of  skin  and  dissect  them  up  cephalad. 

Through  the  MAf.  intercostahs  on  each  side  near  the  middle  of 
the  exposed  area,  push  the  coiyoined  tips  of  the  coarse  fori^eps  and 
forcibly  separate  the  blades  for  abont  2  mm.  This  will  permit  ajr 
to  enter  the  thorax,  and  the  hings  will  collapse  so  as  to  be  in  less 

»  danger  of  injury  during  the  subsequent  operation. 
With  the  arthrotome  or  bone  scissors,  divide  the  exposed  costi- 
®rtiiages  close  to  (heir  Junctions  with  the  ribs.  Cut  across  the 
"t^mni  just  cephalnd  of  the  xiphistemum,  sever  the  septum  medi- 
^iiiuile  and  other  adhesions  to  the  ental  surface  of  the  sternum, 
8H(l  rr-flect  it  cephalad  with  tho  coaticartilagea  or  remove  it  alto- 
gether. 
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Push  the  luugs  on  both  sides  toward  the  dorsal  |tart  of  the  cav- 
ity and  Willi  the  bone  scissors,  or  nipiwrs  and  bone  scissors,  ivinore 
the  sternal  ends  »f  all  the  exposed  ribs  for  3-3  cm.,  so  as  to  facili- 
tate access  to  tho  viscera.  ^H 

g  830.  Jicmocal. — Lift  the  heart  sliji^htly  by  the  pericardium  an^" 
sever  its  pleunil  attachments  to  the  diaphragm  as  far  dorsad  as  the 
]}Ostcava  (Fig.  101).  Put  two  ligatures  upon  the  postcava„  the  cau- 
dal one  about  2  cm.  from  the  diaphragm  if  the  abdominal  vessels 
are  to  be  iryectwl.  In  jmssing  the  lij^atures  about  the  vessel  with  , 
the  line  forcopa,  avoid  injuring  the  CLzygous  lobe  of  the  left  lung. 
This  ligature  should  not  be  tied  very  hard. 

Double  ligature   Pig.  41 1  the  pracara  near  its  bifurcation,  a 
divide  this  and  the  postcava  betwe«'n  the  two  ligjitures. 

If  the  lungs  are  to  be  studied  or  experimented  upon,  place 
cloth  or  chamois  over  the  cut  vdgvs  of  the  thoracic  parietoe  so  as 
protect  the  lungs  from  laceration  by  the  sharp  lmkIs  of  the  ribs. 

Grasp  the  apex  of  the  heart  and  draw  it  ventix)-cephalad.  This 
will  expose  the  caudal  and  azygous  lobes  of  tlio  lungs  (see  Fig.  89), 
the  thoracic  aorta  and  tftn'rph'Kjux.  Insert  the  fingers  dnrsad  of  the 
lungs,  lifl  tht'm  and  sever  their  attachments  as  far  ceplialad  as  the 
central  end  of  the  azygous  vein  (Pig.  101).  Double  ligature  this 
vein  just  centrad  of  the  point  of  jundion  of  Uie  c^-phalic  branch. 
Employ  the  tracer  in  isolating  the  vein  so  as  not  to  itgnre  otteu 
parts.    Then  divide  between  tlie  ligatures.  ^^| 

Cut  the  aorta  opposite  the  head  of  the  Stli  rib,  and  note  that,    " 
usually,  some  blood  remains  therein.     Grasp  its  contml  i>art  and 
draw  it  ventro-cephalad,  cutting  the  intt^rcoatal  arteruut  and  other 
itonnectiona  as  far  as  the  origin  of  the  .<*1.  subclaoia  (Pig.  101, 102), 
Then  grasp  the  heart  and  hmgs  together,  draw  them  ventrad  and- 
divide  the  tradiea  and  tin?  vessftla  cei)halad  of  the  heart  at  the  de- 
sired points,  and  the  organs  may  be  removed  from  the  thorax. 

g  837.  Separation  oftlie  Heart  from  the  Lungs. — On  the  dorsaB^ 
aspect,  at  the  bifurcation  of  the  trachea,  is  a  mass  of  conntn^ttvp  tis- 
sue and  fat  enveloi^ng  a  dark  glandular  body.  Remove  these  will» 
the  tracer  and  fingers  so  as  to  open  a  way  ventro-cephalad  to  tbt^ 
ventral  side  of  the  bifurcation.  With  the  tracer,  expose  the  bron  - 
chus  on  each  side,  and  Tiote  that,  on  its  ventral  side,  tlie  long  is 
uected  with  the  heart  by  a  group  of  vessels,  the  AA.  etVV, 
manalea.    Ligate  very  firmly  the  roota  of  the  lungs  and  divide  them 
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ptf^horad  of  tlie  ligatures,  and  thas  complete  the  sepamtton  of  the 
liCftTt  fn>ni  tlie  lungs. 

g  838.  Preservation  of  the  Heart  in  AlcohoL—Forthe  stndy 
of  the  cardiac  cavitk'S,  tin*  hcait  tsbould  uot  only  be  hardened  in 
olculiol,  but  distended  tlKTowith. 

Intti-umtmt*  and  Xfattrialt.—Con'nia  odaMra;  coarse  forooini:  aliarp  meter  at  iyrlngYV 
tifiuo :  four  ibreulH  Tor  li^tur^a.  nr  two  tlin-nilB  auJ  two  snikll  coin|)rt.-i«nn ;  Ej*riii^  with 
(■oaiM  Mlaph-tl  In  the  iKirtu  and  pcistravu  [a  rublxir  bulb  ayriiigr  Is  luuct  ouD^'fniciil  io  aotoe 
rMpMlii):  cniaUJar  or|{laM  box  ;  &3  jwr  wnt.  alcohol,  about  :f50  ce.  ;  outtOD  :  anull  jitoa; 
tkfMil. 

At  ilie  the  time  uf  first  itrejiariDg  a  tican  by  ttiu  inji-ction  of  etroDfc  alcohol  inU>  llie 
cftiitMw,  we  nvrft  unawarv  thai  It  was  tvcominprtded  hy  Ilyrtl  and  Mojataortca  (A,  58). 
Titf  former  »eribea  i  A,  305)  tlie  ori;rinaJ  idea  to  W'm.  Uunlcr. 

S  889.  Removal  of  the  Pericardium.  —  In  most  cases  this  should 
bf  (tartly  rwnioved.  Pinch  it  up  at  a  i  oiut  abimt  one  thinl  of  the 
distance  from  the  base  of  the  ventricles  to  the  ap<*x  and  make  a 
Iranaverse  incision.  Continue  this  incision  around  the  heart  so  aa 
fHinove  the  apical  twothinls  of  the  pericardium.  It  may  be  pre- 
rred  for  rf  feivnce. 

jS  WO.  Hf  moral  of  the  Blood.— Th^  little  blood  that  may  remain 
the  left  Bide  of  the  heart  can  be  easily  expelled  throug}i  the  aorta. 
!*•  ri^ht  cavitli-s  usually  contain  coiisidi'mble  i>]<K)<l.  Rem()ve  the 
Hgatun^  upon  the  postcnvn  by  carefully  pusliing  mtad  of  it  the 
point  of  the  sharji  trjicer  or  the  syranj^otome.  If  it  has  l>een  tied  very 
lielitly.  it  may  be  necessary  to  cut  off  the  end  of  the  vessel. 

Introduce  the  nozzle  of  the  syringe  into  the  iwstcava  and  inject 
iter  carefully ;  then  manipulate  the  right  auricle  and  ventricle  at 
*  flame  time  so  us  to  expel  the  bloo<i  through  the  p<istcava. 
%  841.    Ttiintj  the.  Ve.txelx. —  Tie  tirraly  the  A.  brachio-vephalica 
itifl  the  A.  Hnhclnria  sinistra  at  al>ont  1  cm.  from  their  respective 
Origins  from  the  arcusa*frticus  iFig.  102i.    Tlie  other  vessels  should 
ve  been  tie*]  in  D'moving  the  heart,  and  the  aorta  and  postcava 
V  left  op-'ti  for  tlie  injection. 

i  842.  Injection,  of  Atrohol—A.  Into  the  left  aide.— Insert  the 
nula  into  the  aortji  so  that  the  liimtum  about  its  tip  may  be  just 
ntrad  of  the  emerjrence  of  the  first  intercostal  artery.  Tie  it  in 
►We.  and  pn-pare  a  second  ligature  for  tying  it  after  the  injection. 
Nalurally,  the  progress  of  the  alcohol  is  checked  by  the  seml- 
^nriar  and  bicuspid  valves,  but  it  may  be  caused  to  pass  them  by 
fef'liling  the  lieart  with  the  apex  up,  and  manipulating  tlie  base  of 
Ute  aorta  and  the  base  of  the  left  ventricle.  When  the  auricle  and 
21 
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the  YY.  pvlTfionaZes  are  fully  distended,  apply  the  ligature  firmly 
and  remove  the  canula. 

B.  Into  the  right  side.  —In  like  manner  inject  through  the  post- 
cava,  but  no  special  manipulation  is  needed  for  the  liquid  to  fill 
the  ventricle  and  the  A.  pulmonalis.    ■ 

§  843.  Hardening. — The  heart  may  be  carefoUy  laid  in  strong 
alcohol  upon  cotton,  with  the  base  uppermost,  or  it  may  be  suspended 
by  a  thread  passed  about  a  small  pin  pushed  transversely  through 
the  extreme  apex  so  as  not  to  penetrate  the  ventricles.  After  two 
days'  insertion  it  will  be  fit  for  section  or  dissection. 

iTijection  with  plaster. — See  explanation  of  Fig.  91. 


§  844.  Table  op  tiie  Phincipal  Pabtb  aitd  FEAnniEs  of  the  Heart  (Cardia). 


BunCARDlA  SCNIBTBA  (LeIT  OB 
SVSTEXIC  POBTIOKK 


Special  NomeB. 


Auricula  Biuistra.  . . 
VnutriculuB  sinister. 


Sinns ;  appendix. 
Base;  apex. .-. . . 


Orificimn  aur.  vnt.  sin 

W.  pulmonales  (from  the 
lungs) 

Aorlalto  tLebody),  AA.  car-' 
diacffi  fl.  cotooariee  (to  the 
lieart  from  the  base  of  the 
aorta) 


Bicaspide80.mi-  (Septalis, 
irales (Lateralis. 


Chd.  tnd.  sin 

CIra.  cm.  sin 

"*^ (Sinistra. 

8n.  Vis  sin.  (3) 


Qeoeral  Names. 


A.  Great  Cavities  (Locali). 

1.  Reception 

2.  Delivery 


B.    Divisioos  of  Great 
CaTities. 

1    Of  auricles 

3.  Of  ventricles 


C.  Orifices  and  Vessels. 
( 1.  Auriculo- ventricular  or) 
\         interlocalar ) 

j  3.  Vasa  afferentia  (enter- ) 
iog  the  auricles). . ..) 


Vasa  eflferontia  (leav-) 
ing  the  ventricles). . .  f 

D.  Valves  (Valvac)  and  the 
Parts  associated  there- 
with. 
Auriculo- ventricular     ) 


r- 


valves 


2.  ChordsG  tendinese. 
8.  Columns  camc«. 


4.  Arterial  valves . 

5.  Sinus  Valsalvffi 


HdOOAKDIA  DbXTBA  (RlGBTOl 
PtTLMoaiC  PORnOM). 


Spodal  Names. 


Auricula  dextra. 
VeutriculuB  dexter. 


Sinus ;     appendix ;      fcWB> 

ovalis. 
Base;  apex ;  con  us  arteriosus. 


OriBdcom  aur.-vnt.  dxt. 

'VV.   prscava    et    postcav^ 
(from    the    body);    V V - 
cardiaoe      «.      coronaria^ 
(from  the  heart). 

A.  pulmonalis  (to  the  Innfrsi^ 


Tricospides 

Chd.  tnd.  dxt. 
Clm.  cm,  dxt. 

\  Semilunarea 
)    pulmonale^.. 

ISn.    Vis.    dxt. 
Thebesii. 


i  Septaliv^ 
■JDoraalLj  ■ 
(Ventral  a* 


(Ventrali* 
■|  Dextra, 
Isinistrv- 
(8),    Va3*» 


E.    Single  Parts  belonging  equally  to  Both  Sides.— 1.  Septum  aoriculare.    8.  Sep- 
tum ventricolare.    8,  Ductus  arteriosus. 


TBS   CARDIAC   CAXTHES. 
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F!ff.  P3.— DiafnunmAtlc  repreKotatlon  of  Ui«  heart,  Iho  groat  W !■,  the  pulinonic 
id  Dvsuiuic  ca[)t11«rlo8. 
[o  i)ii«><liH((rum,  ua  ii>  V\g.  Ql,  llie  lieert  U  ik«d  from  its  dcrml  ^postcriur)  aspect;  hence 
ni;/Ax  aad  Itjl  portioiit  evrrtfpond  in  p'mti'm  kUH  the  right  and  left  of  the  abtcrwr  {%  HG). 
Moat  ai  the-  partn  are  Hliown  by  uutlintui  oa\y,  but  the  veDtricular  and  auricular  wolle 
ithaded,  and  tie  liLes  rrpreeentiog  the  aorta  and  poltannary  artery  are  made  a  little 
kTier  tlkan  thcae  rppTveratiui;  ib«  vena  cava  and  pulmonary  vnn. 

The  ooatBe  of  the  blood  is  indicated  by  arrows,  but  tho  action  of  the  parte  wilt  be 
In  Pan  IIU    Tbe  differaoce  between  the  Tilroa  Qi>on  the  two  tidm  will  be 
explained  in  connectioii  thonxvith. 
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Pig.  P2.— Puorau  of  nra  Caboiac  rAvrries.  mx-.  :  Dobsai.  AfrPErr. 


S  M5.  The  apcelal  objeicte  of  ibis  diiBTRin  are  :^ 

1-  To  R^rvsent  the  more  cafloiitiBl  imrlfl  of  the  "hfrt  In  ■  elnjrlo  fipnn*,  to  gir*  their 
^  iwbnical  namee,  and  to  Indicate  tbe  ndatioue  of  the  c«vltl«e  to  each  mbn  and  to  the 

£■  To  llliiftrete  the  pbyriotofpcal  (act  thil  the  mamnuOlaa  heart.  In  the  normal  adult, 
'^J  raniiiits  uf  tw  OTffotu  vAote  eatUiet  hat*  no  (lirtct  eommunieatUm  vMtevcr. 

t.  To  show  the  many  pointe  of  Tvevmblance  betwrcn  the  riglit  and  left  (HtrtiooB. 

i  7n  iodirato  the  relatinon  of  the  two  |)ortionA  of  the  hoart,  through  t1it-ir  afferent  and 
****Bi  vaaarls.  with  the  lungn  and  i\if  iHhtT  nrgans  of  the  Ixidy,  and  thus  u*  juetlfV  the 
'P^flt  paradox  that  whereas,  RRatnrni<nil!y.  the  bean  miiy  iimperlr  lie  deM-rilinl  an  a 
'Qtb  trid  apiiroitmalety  raecal  orjprn.  situated  between  the  two  Utentl  mnflsni  of  itic 
^^.  pS^$ialo>jieaB]/.  tiu  right  and  UJt  poHiona  oftM  htart  nrt  ntftarat/d,  on  the  ont  haml 
VA*  ho^  tad  <m  tK»  other  hy  tJu  regt  of  the  bodg.     AnitomiealW,  there  ai«  two  luoga 
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uid  tbe  heftrt  lies  betv^n  them  ;  pAj/gitAoffually,  Uu  lung*  form  a  tingh  organ  lehieh  it 
inttrpoted  bettoetn  t/te  tieo  tuart*  ;  Wilder,  1. 

%  840.  The  dlnf;'^™  ^'^g-  ^)  (litTcni  frr»m  ao  ucanle  rrprescntatlon  of  005*  aetoAl 
flCRticia  of  tho  cal'fi  hoort  in  the  followmg  nwppcta  : — 

I.  TI10  sfitftraliiin  uf  tiio  riglit  uiid  loft  imrllons  {hrmiazrtlia),  lovotving  the  tpUttliif 
of  the  9ei>ta  auruuinr*  et  teiitri^ulart:  ftiid  The  einiigstion  of  tht>  duetuM  itrtrrumu. 

•Z.  Thti  non-cramTtg  of  the  aurta  *ail  A.  puhnonatia  and  the  dtifleeCioD  of  ibo  fonocr  to 
tbe  right  Instead  of  tbp  t^. 

8.  The  reprpfleatatloD  of  the  cardiac  (ooroDary)  Tctiji  bjr  the  iM^aiogB  of  the  tvo 
aricrin  and  the  coda  uf  tvru  of  thu  vtins. 

■1.  The  i^prtttoniation  nf  the  tj/st€mie  eeitu  (potttaMh  prttcava  and  V.  atj/go»)  b;  a  aioglv 
Tew>cl  hcrv  Diimed  V.  cava. 

5.  The  reiiresantatioD  of  the  aeveral  VV.  pttlmomties  by  a  Blngle  tcsmL 

0.  Thp  n^priMentiitirtD  of  llic  Iwu  Inn'ja  hy  u  fing-le  and  Rimple  sac. 

7.  Thi.-  dirtaiicu  fnmi  onu  aniiihL-r  ujiuii  the  "7n/«  uorticmt  of  the  oiijclna  of  the  Tcneb 
supplying  thu  bead  and  arms,  AA.  br'jr/iio-e«pliaiica  ct  tubcUttia  mnittra  {A.  brepk.,  A. 
tbfhX 

8.  The  repreaenlation  of  the  bmnehos  and  rapillarlm  of  thp  aortn  and  A.  putmonatii  \jj 
only  tfirre  UiTitt'eng  of  each  vosael. 

0.  Tlio  repreiicntatioa  of  the  gemilunar  and  auHcuio-ventrietilar  tatttM  Id  e«ch  eaie  bj 
apairof  lin<>«. 

10.  The  omleaion  of  the  /rvZ-uvrA  upon  the  eatal  aspect  of  tbe  vralla,  cepedftlljr  of  tbe 
Pffn(nW«  and  tho  anri^nhir  ajrpen'Jket. 

II,  The  ["•citioiid  and  p<iirit»  of  aitachmciu  of  the  appfttdieet  Anii  of  the  TVin#  trhieh 
entftr  the  aiirii-les  have  been  aiwigQed  wtth  a  view  to  eonvenienoe  of  rf>pre«entation  rather 
than  btwoliite  arrarary. 

13.  The  otnlwLoQ  of  tho  duetiu  thoraekua,  which  miglit  hare  been  nude  to  join  ih^ 
proximal  portion  of  tho  Vma  ana, 

%  8-17.  T)ic  right  and  Il-I\  portions  t/irmieardia)  of  the  heart  agrf9  with  each  other  ia 
)hc  f'lIlowiiiK  n*iif«?tfl  — 

1.  Thfir  primarj-  diviRion  into  an  atiritit  (aarlrula).  which  la  relativelj  cfpttalit:  in  pow- 
tioii.  irrfgular,  routiiUd  and  t/u'n  ipolled  ;  and  a  Kntrieic  (ventriculus),  wliich  Is  oMndal  in 
IKMiitlon,  regular,  poinUd  and  thitk  ttailtd. 

3,  Tlie  dlrieion  of  each  nnriclo  Into  a  larf^r  anut  and  a  vmaller  appendix. 

}).  The  communication  of  ea^-h  auricle  with  its  Tentricle  by  a  idi|;btly  constricted  arifet, 
guarded  by  tatrtti  of  irru^lar  ahniw. 

4.  Thu  alladiuieiil  uf  ctrnpa  of  the  ftoc  ed^ee  of  tho  aarlcalo-ventricolar  valve*  to  Ibe 
ventrlfular  wtJU  by  CbrouacWdw  tendinrce  BpriDfinp  from  the  apii-psof  column*  ftnua. 

fi,  Tho  fh*  c-oiiimimirntion  of  the  aurk-lt^  with  «»«#<  VV,  rnv>t  and  W.  puhmmtiria). 
0.  Tlie  exit  from  the  ventriel«B  of  nrf-Tiw  (norta  and  A.  pulmanalit). 

7.  The  guarding  of  eanh  arterial  oriliee  liy  ihrvc  aimilar  and  regular  ttmitunar  mOim. 

8.  The  expansion  of  each  artery  opposite  the  valve*  to  form  ;hrof  »i)»«*«i  of  VnUalta. 

9.  Tho  oiorla  and  A.  pulmonali*  ore  united  by  a  fibrous  liand.  the  ditctut  arltrion*. 
the  normally  Imp-rrioas  remnant  of  a  vcsecl  which,  la  Ihe  tai\t».  pertnlHed  tlio  blood  to 
pass  from  the  latter  vanncl  into  the  former  jx-ripfteriid  "f  the  oriirin  of  the  Tunrk  {AA. 
brafhi^i-^phiilica  ct  atibclacia  niiiHTtt)  which  carried  the  purer  m&if'mal  blood  to  the  bead 
and  anus. 

%  848.  The  right  and  loft  portions  {kemieardia)  of  the  heart  differ  in  the  RiUowiof 
rejects: — 
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Tbe  afferent  vaneti  (  VV.  eata)  of  the  former  csome  from  tlie  bodf/  in  gtnerfiJ,  thoM 

Uie  Istu-r  I  W,  putmeaait*)  from  Iho  lung*  Thu  efferent  vc-mcIs  of  tlic  furnirr  (.1.1. 
tnaie*)  ff)  U>  ibe  iungt,  kckI  iboMj  uf  thf  lull«r  (iKTf'i)  to  the  ttoiiy  in  gtntrul. 

S:  rroni  tiro  of  the  Rorttc  ctitiuM^  of  VnltMlva  nriiie  ttie  tvru  AA .  atrdiaca  vhlch  are 
dalribated  to  tlu>  subetAnci;  of  the  lieart  itipu'lf. 

Z.  IaUi  Um  right  auricle  op«zt  the  T  T.  eardiatm  which  come  from  tho  fluhBtancH  of  tbe 
hmn. 

4.  The  icptal  wall  of  tho  rin^ht  uoriclu  picsCDlfl  lui  ovul  tlcprt'ifsioD.  fot$a  otati*.  tbe 
ladkmtioo  of  a  tbio  portion  of  tho  septum  which,  iu  tho  fartuti.  wnt  Bbeeni.  bu  as  to  itvrmit 
Ibe  eziM4*iice  of  l\\e  foramen  owiie  {%  8(f>t). 

L  The  litf  nil  walla  of  tbe  lejt  centrieU  are,  upon  the  whole,  from  two  to  ihrve  titoet 

C  The  right  reDtricle  la  prolongiMl  as  a  eaaut  afUriomu  fVora  which  arl«M  tho  A.  put- 

7.  The  uurieuto-vtntTUular  taive*  oa  the  light  fono  lArw  dlviiloaii.  htmca  named  V  V. 

rvjptdH,  while  ihoAft  of  tht!  Wti  form  toe,  honce  oanted  bieu»pid^  or  mUrnl. 

R  The  foregoing  are  real  and  cunstaol  (li«tLacUoQ8  between  the  riffht  and  Wt  heaita. 
In  addHloa,  in  tht  diaffratn,  oa  tho  left  aide,  the  frmiVunar  mtvet  are  represented  aa  Hoatd, 
fonaiog  bdgs  whose  convcxiiiei  imlge  towanl  the  rentriclc  as  If  prewed  a)>ou  \)j  n  colunui 
of  Uqubl  1b  the  artery  :  the  tricuspid  mitt*  are  also  doaett.  as  if  hy  tho  pressure  of  a  vol- 
aneof  liquid  in  the  ventrirle:  Wxej  are  ntitnuDcd  fnnu  being  carried  iuto  tho  auricle  by 
tbe  dkonto  tendinttr. 

§  849.  liist  of  Abbreviations  of  Cardiac  Names. — Ao.^  Aorta, 
J  831. — Arc.  acIm  Arena  aoriicus,  ^  864.— A.  brcpk.^  Arteria  bracliio- 
wphulicft,  §  8i)fi.— A.  crd.,  Artrria  t'arUiai'a,  §  850, — A.  y>//«.,  Ar- 
feriu  piilmoualis,  §  857. — A.  sbcU.^  Arteria  subclavia,  §  858.— Atf/-. 
itr/..  Auricula  doxtra,  §  859. — Awr.  sin.,  Auricula  siuistra,  ^  860. — 
tnd,^  Chords  teudinea?,  ^  864. — Clm.  car..  Columns  earner, 
. — Con.  art,  Couus  arteriosus,  g  866.— i>r^.  art.  Ductus  ar- 
teriowifi,  §  9fft.—Fs,  OP.,  Po«aa  ovalis,  §  868.— f>):/'.  aur-tmt,  Orifi- 
ciwn  auriculo-veutriculare,  §  870.— P<t.,  Postcava,  S  871.— Pr^r., 
Pnecava,  §  ^2,—Spi.  anr.,  Soi)tum  auriculae  s.  auricularuni, 
S  873.— £5?^.  vnt,  Septura  vontrit-'ulare  s.  veotriculormu,  §  874.— 
Sn.avr.d^f-,  Sinus  auriculie  destrw,  §875,— S/i.  aur.  sin.,  Simis 
AQriciilic  sinistne,  §  876.— S'n.  eor.  s.  crd..  Sinus  coronarius  a.  car- 
diacas,  g  877.— .^n.  Vah.,  Sinus  V'alsalvie,  §  878.— 7?«^  L&w., 
Tubprculum  I/>weri.  §  880.— V/?i.  A/c,  Valva  bicnsjiis,  §  881.— 
F/b.  slrHT;  Valva  8»?milunaris,  §  882.—  Vlv.  Thb.^  Valra  Thebesii, 
J883.— 1'7p.  tro.,  Valva  tricuspis,  g  884.— K  «^,,  Vena  azygos, 
J  886.—  V.  erd.^  Vena  cardiaca  s.  eoronaria,  §  887. —  V.  ct.,  Vena 
«?*,  §  886.—  V.  p7m..  Vena  pidmonalis.  §  888.—  Vni.  dscL,  Ventric- 
^U  dexter,  %  88iJ.—  Vtit  sin..,  Vrntriculna  sinist^*,  §  8»0. 

§  850.  Descriptive  List  of  the  Parta  of  the  Heart.— The  be* 
puDer  may  find  it  advisable  to  read  over  this  list  with  n*fen»nce  to 
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tliH  figures,  before  undertuking  the  dissection  and  detailed  examina- 
tion of  the  organ.  Later,  however,  lie  should  again  consult  it  for 
the  descri])tive  jwrtious. 

^851.  Aortairtj.),  ^0.  (Fig.  91»  92, 03,  94,95,96,99,100,  101.  lOi, 
103,  107,  108> — The  large  arteiy  springing  from  the  base  of  the  lelt 
veDtricle  and  giving  off  branches  to  all  parts  of  the  body.  Its  cen- 
tral p(irtir)n  (;w  shown  in  Fig.  91,  101,  Ht'2,  108)  is  strongly  arched, 
and  is  tlience  nanifKl  arcus  aorticus.  It  tiien  passes  through  the 
thorax  into  Die  abdomen,  and  tlie  diaphmgm  tlierefore  indicates 
the  ijoint  of  demarcation  between  the  aorUt  tkoracica  and  the  a&rta 
abdomhutlis.  This  vessel  is  soraetinies,  as  by  Stowell  {J),  called 
A.  (Arterial  aoria^  but  the  single  word  seems  to  be  sufficient. 

g  852.  Apex  ( ventriculi). — Tlie  smaller  or  candal  end  of  either 
ventricle,  and  of  either  the  cavity  or  the  tleshy  wall  thereof  t^Fig.  91. 
92,  93,  98). 

^  853.  Appendix  (auricnlw'l— Tlie  vt^ntral  exteiwion  of  eitlter  auri- 
cle (Pig.  91, 95,  OGj— The  otiier  and  larger  division  of  the  auricle  is  tho 
sinus.  The  limits  of  the  two  divisions  are  not  clearly  defined,  but 
as  a  whole  tlie  ental  surface  of  the  appendix  presents  more  corruga- 
tions. Sometimes  tlie  appendix  is  called  auricle^  and  tbe  entire 
cavity  is  then  known  as  atrium. 

§  8fi4.  Arcus  aorticus  \az.'),  arc.  ao. — The  arch  of  tbe  aorta 
(Fig.  92.  101,  102,  108}.— See  aorta  ^§  851)  and  tiie  explaimtion  of 
Fig.  101,  103. 

§  855.  Arteria  brachio-cephalica  (az.),  A.  ftrty^A,— The  brachio- 
cepiialic  artery  (.Fig.  91,  92, 101, 102,  103,  107,  108J.— See  explana- 
tion of  Fig  102, 

g  656-  Arteria  cardiaca,  A.  crd. — A  cardiac  or  coronary  artejy 
(Fig.  91.  92,  93,  94,  102).— Tliere  are  two  cardiac  arteries,  arising 
from  the  aortic  slnuaes  of  Vah-alva  and  distributed  to  the  subatancfc 
of  the  ht»art  As  seen  in  Fig.  103.  they  arise  respectivel}'  from  the 
right  and  left  sinnses,  and  are  distributed  to  the  corresponding  re- 
gions. The  month  of  the  right  one  is  sliown  in  Pig.  94.  It  is  not  cov- 
ered hi/  the  Cilice  wlien  tlie  latter  is  oi>ened  ;  see  \V.  T.  Sedgwit-k  (/i. 

§  857.  Arteria  pulmonalis  iaz.\  A.  iilm, — Tlie  pulmonary  ar- 
tftry  iFig.  91,  92,  93,  95,  99,  100).— This  springs  from  the  conm 
arteriosus  at  the  base  of  the  right  ventricle,  passes  sinistro-cephalad 
and  ventrad  of  the  aorta,  and  divides  into  two  (A.  plm.  d;ct.  and  A. 
plifi,  8in,)j  which  carry  blood  to  the  right  and  left  lung  respectively. 
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Arteria  subclavia,  A.  sbclv.  *^m.— The  subclavian  ar- 
iFiff.  ftl,  92,  101, 102,  lu8). — ^Tliib  arises  from  the  arf«*  aorlicus 
{vripherad  of  the  A.  brachio-cephalica.    On  Fig.  92  the  abbre- 
;0u  sin.  is  omitU'd. 

%  859.  Auricula  dextra,  aur,  dxt — The  right  or  pulmonary 
auricle  (Fig.  91,  92,  93,  94,  95,  99,  100).— The  cavity  of  the  auricle 
is  divisible  into  a  larger  sinus,  dorsal  in  position  and  smoother 
walled,  and  a  smaller  appeiulix^  more  ventral  in  pu»ition  and  with 
rrugutions  and  recesses  upon  the  ental  aspect  of  the  wall.  Into 
right  auricle  venous  blood  is  ponretl  tlirough  tlie  postcaza, 
pracaca  and  tlie  VV.  cirdiacm. 

%  800.  Auricula  sinistra,  aur.  sin. — The  left  or  pulmonarj'  auri- 
!e  (Fig.  91,  92,  93,  96,  90,  99,  100).— Like  the  right,  the  left  auricle 
presents  a  fiinvs  and  an  appendix.    Purified  blood  ia  brought  to 
it  by  the  V  V.  piilinonales. 

%  861.  BasU. — ^The  base  of  either  ventricle  or  of  the  entire  ven- 
ular  portion  of  the  hearL 

%  862.  CaplllariaB  pulmonales — The  capillaries  of  the  lungs. — 
^Jn  Pig,  92,  these  aiv  dia^raiiimatically  repir3**iited  by  three  subdi- 
H^ions  of  the  single  A.  pulmonnlis.  In  reality  they  are  exceedingly 
VnutoerouB  and  minute. 

'      §  863.   Caplllarias   systemicaB — ^The  systemic  capillaries.— Tlie 
exceedingly  numerous  und  minute  subdivisions  of  the  branches  of 
^^the  aorta  are  repreaentetl  in  Fig.  91  by  three. 

^k^  4*64.  ChordEB  tendineas,  chd.  tnd. — ^The  tendinous  cords  con- 
^Roned  with  the  free  borders  of  the  auriciUo-tejttricutar  tahts  on 
both  aides  (Fig.  93,  93,  94  A).— These  cords  are  very  strong  and 
ittetastio.  Their  other  ends  are  connected  with  the  apices  of  the 
I  foiumrue  carnea,  and  they  serve  to  prevent  the  free  borders  of  the 
ticugpid  and  tricuspid  valves  from  being  forced  back  into  the  auri- 
cUsat  the  time  of  the  ventricular  systole. 

iS  865.  Coluxmias  camese,  dm.  car. — The  fleshy  columns  of  the 
Ttntrioles  (Fig.  91,  93,  94,  97.  98).— There  are  two  large  columns 
in  the  left  ventricle  and  a  variable  number  of  smaller  ones  in  the 
'^Iit.  Consisting  of  muscle  like  the  ventricular  walls  themst'Ives, 
Uieiii'  rolumuH  are  supposed  to  contract  and  thus  keep  the  vhord^B 
fffuihiea  from  becoming  lax  at  the  ventricular  systole. 

§  866.  Oonus  arteriosus  {dxt\  con.  art — The  arterial  oone  or 
Wlb  from  which  springs  the  A.  piUmonalU  (Fig.  91,  92,  94,  100). — 
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This  is  a  conical  prolongation  of  Hie  base  of  the  right  ventricle  at  its 
left  comer,  and  is  continued  into  tlie  A.  pulmonalis.  In  a  heart  of 
average  size  its  length  is  alwut  l  cm.  Since  there  is  no  correspond- 
ing prolongation  of  the  left  ventricle,  the  semUnnar  vaJvfs  of  the 
aorta  are  upon  a  -'lower"  level  than  those  of  the  A.  pulmoualis, 
i.  e.f  tliey  are  nearer  the  apex  of  the  ventricle  (F^.  94).  The 
ental  suiface  of  the  conns  is  smooth. 

g  867.  X>uctus  arteriosus  (o^.),  del.  art.  (Fig.  i)2).— By  an  over- 
Bight,  tills  very  signiti<*ant  reninant  of  an  important  fcetal  structure 
is  not  reppeaent<'d  upon  any  of  the  ligures  of  actual  preparations. 
It  is  slight  and  easily  overltwkUd  in  even  a  somewhat  careful  exara- 
inatiott  of  the  parts.  We  have  never  obtierved  any  depression  cor- 
re«i)onding  >vith  its  attachment  to  the  A.  pvlfnonalie^  and  in  the 
aorta  the  dopn'ssion  is  usually  ven,'  indistinct.  The  ductus  begins 
at  the  cephalic  side  of  the  A.  jiulnioualis,  just  centrad  of  its  bifurca- 
tion, and  extends  very  obliquely  along  the  alight  internal  between 
the  artf'ry  and  tlic  attrtii,  to  become  att^iched  t<i  the  latter  a  little 
periphorad  of  the  origin  of  tlie  A.  suhclavkt  sinistra^  and  some- 
what at  the  ventml  as  well  as  cjiudal  side  of  the  vessel. 

§  868.  Fossa  ovalis  iaz.\  Fs.  ov. — The  oval  depressiou  ujkhi  tiie 
right  side  of  the  septum  auriculare  (FMg.  91). — This  is  not  dis- 
tinctly represented  urM)n  anj*  of  tlie  figures  of  actual  prepanitions. 
It  is  most  easily  seen  after  the  lateral  wall  of  each  auricle  has  been 
removed  and  the  septnin  is  held  between  the  eye  and  the  light.  At 
about  the  mi<iille  of  tlie  8e]>tnm  there  will  appear  a  thinner  area, 
bounded  cepbalad  and  ventrad  by  a  more  or  less  distinct  thicken- 
ing. Tlie  thin  imrtioii  is  usually  oval,  and  ni('a.snres  about  fi  x  2.fi 
mm.  In  the  kitten  before  birth,  tiie  tliin  area  is  more  or  less  com- 
pletely absent,  so  that  the  two  auricles  communicate,  and  the  blood 
from  tiiG  i»09toavn  jtasa^s  through  the  orifice,  the  Fm.  ovale^  into  the 
left  ventricle.  Respecting  tlie  significance  of  the  fossa  ovalis  and  it» 
ap|>earance  in  the  human  heart,  see  the  works  cited  and  also  Qaain, 
A,  II,  7im-803,  and  Dalton.  A,  film. 

On  the  left  side  of  the  septum,  the  area  corresponding  vrith  th» 
position  of  the  /V.  otalis  is  sometimes  quite  smooth,  but  more  oftem- 
presents  (as  in  Prep.  360.  Museum  of  Cornell  University)  a  ores<X'Uti<5 
elevation  at  its  dorsal  sid<'. 

§  801).  Hemicardia  dextra— The  right  side  or  portion  of  the 
heart — Since  the  entire  organ  is  called  heart  or  cardia,  it  is  logi- 
cally incorrect  to  speak  of  the  two  sides  as  the  right  heart  and  Qie 


on  neart.  The  term  Jiemicardia  is  analogous  with  th*^  words  liemi- 
gphem^  Jiemipfervu,  etc.  The  left  auricle  and  veutride  constitute 
(he  hemicardia  sinistra. 

Hemiseptum  aurioiQare  and  hemiseptum  ventrioulare.— Not 
ooly  ideally,  as  in  Ki^.  S»2.  but  actually  may  thu  intervt-ntriciUar 
M^ptuni  be  divided  so  that  a  portion  remains  as  the  mesal  wall  of 
either  ventricle.  Strictly  speaking,  ejich  of  these  parte  is  not  a  sep- 
ttiai^  but  a  hemiseptuTn,  but  practically  the  latter  term  need  seldom 
bi*  employed. 
H  ^  870.  Orificium  auric ulo>Tentricul are  dextrum,  o//;  aur.-irrU. 
(irt.—'Dm  riyht  auriciihi-ventricular  orilit*  (Fig.  92,  93.  9C,  97,  99). 
—This  is  the  slightly  constricted  communication  bt^twwn  the  right 
aoricle  and  ventricle.     It  is  guarded  by  the  tricuspid  valves. 

The  similar  oritice  between  the  left  auricle  and  ventricle  ia 
guarded  by  the  bicuspid  valves. 

%  871.  PoBtcava  (rt^. ),  ^p. — The  posterior  or  caudal  vena  cava 

V-  cttva  ifi/erior  s.  ascendent  (Fig.  91,  92.  95,  lOl,  §  95fi,).— This 
vein  enters  the  right  auricular  sinus  on  its  dorsal  aspect  near 
utricle.     li<'8pecting  the  name,  see  §  886. 

S  872.  PrsBcava  {az.\  prcv. — ^The  anterior  or  cephalic  vena  cava 
r  V.  eaoa  superior  s,  descendens  (Fig.  91,  92,  03,  96,  101,  §  919). 
This  opens  into  tlip  right  auricular  sinns  at  its  cephalic  aspect, 
dorsad  of  the  arch  of  the  A.  puiinonalh. 

§  873.  Septum  auriculare  iaz.),  spt.  mw. — The  jmrtitiou  be- 
twwii  the  riglit  and  left  aurioled  iFip.  93,  95,  96,  09).-  This  is  hardly 
Uiicker  than  the  latL-ml  auricular  wall  and  is  very  thin  at  i\w  fossa 
tneU4,  lu  Fig.  9:^  what  i:^  named  -^f'/^^um  embraces  also  the  mass 
ective  tissue  l>etweeu  the  aorto  and  the  bifurcation  of  the 
proi>er  as  seen  in  Fig.  96.  The  £4^ptum  is  really  between 
«&iy  those  larger  portions  of  the  auricles  known  as  tlie  sinuses, 

%  874.  Septum  ventrioulare  («^.).  spt.  rrU. — The  partition  be- 
twppn  the  right  and  left  ventricles  (Fig.  93,  97,  98i. — The  septnm  is 
about  as  thick  arf  the  lateral  wall  of  the  left  ventricle. 

I  875.  Sinus  (auricuhe  dextneX  *"•  ^w**  dxL—liw  anus  or 
lar^T  and  moi-e  dorsal  i>orlion  of  the  right  auricle  <Fig.  91-96). — 
^^  walla  are  smoother  within  than  those  of  the  appeudbc.  Into  it 
"peathe^*icrtM,  tUa prwcata  and  the  I',  cardiaca. 

I  870.  Sinus  (auriculae  sinistra?),  sii.  aur.  sin. — The  left  auricu- 
Iw  «iau»  tFig.  91,  92,  93,  95,  96). —The  larger  and  more  dorsally 
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placed  portion  of  the  left  auricle.    EnUd  its  walls  are  smoother 
than  those  of  the  appendix,  and  into  it  open  the  VV.  pvimonahs. 

§  877.  SinuB  coronali^  **.  cardiacus,  sn.  cor.  S.  crd. — The  sinns 
of  the  coronary  vein. — ^Thia  is  not  distinctly  shown  in  any  of  the 
figures.  Ite  j^wsition  is  indicated  on  Fig.  91  by  the  abbreviation 
y,  crd.  Both  tin-  simia  and  the  aeniiluuar  valve  at  its  opi-niiig  into 
the  auricle  are  readily  found  by  examining  the  dorso-caudal  angle 
of  the  auricle  close  to  the  sej)tura.  Into  tht-  sinus  open  not  oidy  the 
principal  V.  cardiuva,  but  one  or  two  smaller  ones. 

§  878.  Stnus  Valsalvae,  »n.  Vols. — One  of  the  six  sinuses  of 
Valsalva  (Fig.  92.  94,  96).— There  are  three  of  these  at  the  mouth 
of  the  af/rta  and  that  of  tlie  A.  puimonaUs.  Each  sinus  may  be 
descrilxxl  as  an  enlai'genient  of  the  base  of  the  vessel  occupying  a 
little  less  than  one  third  of  its  circumference.  Each  is  partly  cov- 
ered by  a  seniiUmar  valve  (J  882t,  and  is  thus  open  peripherad  but 
closed  centrad  or  toward  the  ventricle.  As  in  man,  they  may  be 
designated  as  approximately  dorsal,  digital  and  sruhtral  in  the 
aorta,  and  Mutral,  dextral  and  sinistral  in  the  pulmonary  artery. 
Fi-om  the  right  and  left  aortic  sinuses  arise  tlie  two  AA.  cardmca 
or  "  coronar>* "  arteries. 

§  879.  Trabecula  tenuis.— This  name  is  applied,  provisionally, 
to  a  slender  and  ain>arently  fibrous  filament  which,  in  tlie  prepara- 
tion from  which  Fig.  98  was  taken,  simus  the  right  ventricle  near  its 
apex.  Its  septal  end  springs  from  an  independent  little  muscular 
elevation  ;  its  lateral  end  is  attached  to  the  ba»(*  of  a  coluinna  c:ir- 
nea.  In  l*Mg.  98  it  is  Represented  much  loo  large ;  it  is  really  luiniJy 
thicker  than  a  spider's  thread.  Can  it  be  the  insignificant  repre- 
sentative of  the  *' moderator  band"  of  Ruminants  vR«Ut*8ton,  B, 
25-35)1 

^  m).  Tuberculum  Loweri— The  tubercle  of  Lower.^This  and 
the  Enstaehian  valve,  both  of  which  have  been  described  in  connec- 
tion with  the/ossa  ovalis  of  some  Mammals,  we  have  not  yet  dnter- 
mined  the  distinct  presence  of  in  tlu;  cat.  According  to  Hyrtl 
(A,  290),  the  former  rarely  if  ever  appears  in  the  human  heart, 

§  881.  Vahra  bicuspia,  rlrt.  blc. — One  of  the  two  bicuspid  or 
mitral  valves  Fig.  92.  93.  90,  97,  99).— As  in  man,  one  of  tliese  wide 
valves  is  at  the  left  or  lateral  side  of  the  nuriculo- ventricular  orifice, 
and  the  other  is  toward  the  septum,  thus  also  overhanging  the 
entrance  to  the  aoi-ta. 
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g  882.  Valva  semilimariB,  vJo.  slmr.—Ow  of  tTie  six  Bemilunar 
'  8igm<iid  valves  (Fig.  i'2,  04,  96,  100).— The  mouths  or  buses  of 
the  aorta  and  A,  pulinonalia  are  guaided  each  by  three  of  these 
valves.  Their  free  bordere  are  neiirly  even,  and  nattirally  look 
periplierad.  Like  the  shiitftes  of  Valsalra,  which  they  iiartJy  rover, 
the  three  aortic  valves  are  approximately  dorsal,  destral  and  sinis- 

Iifitral  respectively,  wliile  those  of  the  pulmonary  artery  are  approx- 
imately ventral,  dexti-al  and  sinistral. 
§  883,  Valva  Thebesii  (oj.),  rlv.  7%6.— The  valve  of  Thobosius.— 
This  name  has  been  applied  to  the  semilunar  valve  at  the  entrance 
of  the  V.  cardiaca  throngh  the  sfnus  caronarius  into  the  right 
auricle  (Quain,  A,  II,  246}.    It  is  easily  seen  in  the  cat. 

§  884.  Valva  tricuspid,  vlv.  ire. — One  of  the  three  tricuspid 
valves  (Pig.  92,  93,  94,  90,  97,  99).— As  in  man,  one  of  these  right 
auriculo-ventriciilar  valves  is  nearer  the  atptinn,  while  the  other  two 
are,  approximately  aud  relatively,  dorsal  and  ventral.  There  is 
considerable  variation  in  their  form.  Usually  the  free  border  is  quite 
irrejcniar.  ])ut  in  the  preparation  from  which  Pig.  94  was  taken, 
tlie  free  border  is  even  and  the  chorda?  teudiuete  are  attached  at  the 
lateral  edges. 

§  885.  Vena  azygoa  ia2.\V.  az. — Tlie  azygous  vein  (Fig.  91,  99, 

1101,  §92()).—Tlii8  vein  opens  into  the /wfipcatfa  about  1  era.  peripherad 
of  its  Junction  with  the  right  auricle. 
§  886.  Vena  cava  (o^.),  V.  cv. — Tlie  adjective  cava  is  applied  to 
tither  of  the  two  great  veins  throngh  which  the  impure  blood  is 
bronght  from  the  oi-guns  iu  general  to  the  riglit  auricle.     It  is  more 
commonly  employed  for  the  longer  and  lai^er  of  the  two,  which 
traverses  the  abdomen  and  penetrates  the  diaphragm.     By  Owen 
^(A)  the  two  are  designated  as  the  postcaral  and  pr(£caml  reins. 
B  Tlie  Tessels  are  so  large,  so  im]X)rtant  and  so  otten  mentioned,  that 
wehave  ventured  to  omit  the  tena  and  t^i  designate  them  as  simply 
prac<HH£  and  postcana.    In  the  diagram  (Pig.  02)  the  single  Vena 
cava  represents  Iwth  prtrraza  andpostcara. 

§  887.  Vena  cardiaca,  V.  crd.  —One  of  two  or  more  cardiac  or 
coronary  reins  (Fig.  91,  92i. — The  blood  which  has  traversed  the 
lifiaues  of  the  heart  itself  is  returned  to  the  right  auricle  by  one 
W;?e  and  one  or  more  smaller  veins,  all  of  which  open  into  a  small 
sinus  (xn,  coTonalis),  which  has  been  described  above  (§  877). 

S  888.  Venas  pulmonale^— The  ptdmonary  veins  (Pig.  91,  92). — 
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Noar  tho  left  auricle  these  form  three  wholly  distinct  grou]>3  of  two 
each,  wiiicli  from  their  positioa  may  be  called  dtxlral,  siuUi^al  and 
intermediate  or  dorsal. 

Diare^niiiig  the  smaller  subdivisions,  some  of  which  are  not 
represented  in  the  figures,  each  gi-oup  consists  of  two  trunks  which 
open  into  the  auricle  by  a  common  sinm  of  varying  deptli. 

The  intermediate  and  the  sinistra!  sinus  are  indistinctly  seen  in 
Fig.  y5  at  the  ends  of  the  lines  drawn  from  the  abbreviation  W., 
but  the  sepanite  orifices  of  the  veins  do  not  apin-ar.  The  dextral 
sinus  could  not  be  shown  in  the  same  figure,  but  its  position  is 
indicated  approximately  by  the  s  of  the  wok!  sfptmn. 

Wlien  traced  to  the  lungs,  it  is  found  tliat  lla-  de3:tral  and  sin- 
istral groujia  come  from  tlie  right  and  /<//  hmfjs  respectively,  but 
that  of  the  two  large  constituents  of  the  intermedials,  the  one  nearer 
the  right  conit-a  fi'om  the  lung  of  that  side,  and  tlie  other  from  tl 
left. 

In  man,  there  are  tisnally  two  pulmormry  veins  on  each  side, 
opening  inde^K-'udently  into  the  auricle. 

§  880.  TentriculuB  dexter,  rnt.  dxt. — The  right  or  pulmuiiaiy 
ventricle  (Fig.  91,  92,  93,  94,  97,  98.  99).— This  is  not  only,  as  its 
naniH  impliei^,  relatively  de.vtnil  in  jKwition,  but  also,  in  the  natural 
attitude  of  the  organ,  somewhat  more  venti-nl  than  tlie  left  ventricle. 
Its  walls  are  markedly  thiunnr  than  those  of  the  left,  and  itfl  cavit>' 
does  not  so  nearly  reach  tlie  a|>ex  of  the  organ.  Tlie  ental  surface 
of  its  walls  presents  numerous  elevations  and  depressions.  In  addi- 
tion to  the  columnar  cameo:  and  the  trabeouta  fenniSy  there  are 
many  muscular  trabecuhe  passing  obliquely  fh)ni  one  part  of  the 
wall  to  anoUier,  forming  a  sort  of  coarse  network.  The  sinistro- 
cephalic  comer  of  the  ventricle  is  devoid  of  reticulations,  and  is 
prolonged  as  the  conns  arterto^ujt  (§  860). 

§  890.  Ventiiculus  flinlater,  rut.  ;?///.— Tlie  left  or  systemic  ven- 
tricle (Fig.  91,  93,  93,  04.  97,  98,  99).— This  is  not  only  sinistral, 
but  also,  relatively,  somewhat  more  dorsal  in  position  in  the  natu- 
ral attitude  of  the  heart.  Its  lateral  walls  are  9-3  times  as  thick  as 
those  of  the  right  ventrirlf,  and  its  cavity  reaches  more  nearly  to 
the  apex  of  the  organ.  In  the  contracted  state  of  the  heart,  the  leil 
ventricle  occupies  tlie  mon'  f?pace  on  account  of  tin*  frreater  thick- 
ness of  the  walls  (Pig.  93) ;  but  the  thinner  walls  of  the  right  yield 
more  to  the  pressure  of  an  injection,  and  its  cavity  genenilly  appears 
more  capacious  (Fig.  91,  97,  98>     It  presents  two  large  column® 
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camt*ae  and  soihh  otlier  slight  irregularities,  but  not  tlio  reticulatiouB 
wliicli  exist  in  tlie  right  vcntrii'lf*.  Tlie  aorta  Bpriiigs  from  the  base 
of  the  veotricle  close  to  the  septum. 


V^^. 
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'■•9*.— TnK    PUHSAL   PjUtT    OF    TliE    IIe.\RT, 

ntuM  Tac  VexTKAi.  Aspect;   x  l.A. 


Fio.  yi.— A  LosoiTfoiSAL  SsnuRKT  or 
TOE  IIeaut,  Bnuvriso  tiik  ItiauT  Sisl-s 
OF  Valsalva  ahd  Cabdiac  Abtert; 
y  1 .1 


901.  Explanation  of  Fje.  93. — Lnn^tudiiial,  clextrD-Biol»tr»l  section  of  tbe  entire 
DMrt,  ai?4>n  fntm  tlx'  %'Hiitnil  surfiirv. 

Prtfarittii'i — Tliia  waa  the  lunrt  nf  a  vt-rr  larf^  male  (CTU*tnit«]>  c«l,  n  gift  frnin 
Mfwrw.  Mrl-in  Jt  Badgir  o(  Iknton,  Mhrr,  From  the  fi&mc  cat  wuro  tukcu  tlif  scapula 
•ivlhuinrri,  rih«  ud  vert4>hra>  Hhnwn  io  Fig.  4&-^,  TiO,  m~7\, 

TliK  hMrt  wu  Dot  ityjpcted  or  prepared  in  any  apecl&l  waj.  eztwptinir  hnrdenlnp  to 
■Im^oI  npon  cottvn.  Hence  the  cnritica  air  small  and  tho  Boriclcs  corraftatc-d.  \Vhi-D 
liuit,  it  vaa  ilivl()e«l  br  a  longitadlnal  dextnvsinUtral  iodslon  wttli  a  larpt?  ttharfi  icaliwl. 
^•Iiifs^  part  is  here  r4>preiKTitocl ;  the  vemnl  part  ii  a  little  the  thicbur. 

IV  ipccial  object  of  the  preparation  is  to  exhibit  the  rvlaiive  poHititms  nntl  oonntcttonB 
tilhr  frjur  irrent  caviUca  with  lliv  auricalo  ventr^ralnr  valTrs.  In  addition,  there  ape 
■fcowt.  (At  the  t-nlranrt!  nf  thf  prtKuw.  which  has  been  lonptludinally  divided  ;  <B)  the 
pttenT  eotraDce  or  mouth  of  th«  poH^'rn,  aa  a  dark  •p>it  at  the  hejrinnmg  uf  (he  word  ; 
(Clthcwftnaiid  putmtmary  arUrff  {A .  pfm,};  lx>tli  are  trauiteeted.  the  fonner  just  at  tha 
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|te«  <rf  ofi^a  of  tke  J.  ftnMilM-^qNla'iM  ;  (D)  Uwriglil  uid  \t/titardiaeaTtenf  but 
latbeliu  at  tlie  Une  ofjuoclumQf  ibe&andeswKl  vrntriclt«  ;  (E)  the  port  mntked 
afifufiimw  ii  acit  trnHj  (wrt  vt  the  septtmi,  but  the  thick  ttame  veatnd  of  it  as  wen  In 

g  803.  Fig.  94— Pr«para.ti(ni.— Tluii  rppreoeiit*  nnrlx  the  dextio-rentnl  foanb  of 
the  bcul,  Init  Ibc  twu  plaveeof  loDjptadiii*!  •ectiuo  sjv  not  qailc  at  right  anglM  witli 
each  otlitrr,  a&d  tbe  prrpamttoa  is  to  |d«c«d  that  botlj  are  fomliorteoed. 

Tlir  ft{wcial  ot>}ecS  to  to  ehfrtr  tbe  deitr&l  (trU  of  th»  oiuitntl  i«rt  of  tlie  noriit.  whh  the 
dettr»I  nnuj  Fa^Mto* aad  the  DKrath  nf  the  eorrwpcMidiitg  .1.  eardinec,  Tliis  Uitvr  \t 
■een  to  be  so  high  up  thai  it  would  out  be  eorered  bj  the  V.  acmitunarU  ereo  when  fuDy 
exteadad  (g  8Mv 

At  tbe  left  an  nen  tbe  caviij-  of  the  contit  arttriottu.  with  a  T<-r7  small  piMe  of  the 
^.  putnunnH*,  awl  one  of  the  temSuitar  ci/mx,  which  la  deddedlj  upon  a  higher  (raote 
cephalic)  Icnrel  than  those  of  the  aoita  1%  886). 

It  wfU  bo  aQdentood  that  the  ooounimicatioo  between  tbe  right  ventricle  and  the  ooaoi 
la  beliiod  tho  a^prvm  nTUrifuhrt, 
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g  8W.  Fig,  95-98— General  OescriptJoa  and  Mode  of  Preparation.— Theae  fo"^^ 
Rgurp*  rv)>r«wient  treneeftions  of  the  HDini'  hf«rt  t1in)npli  The  auritle»  iFSg.  95,  M)av^^ 
through  the  frntrkltd  (Fig.  07,  fifl),  end  as  rionred  fntm  the  eaudat  (Fig.  fiS,  9Tl  or  l  ^ 
erpAiiiif  iFlg.  00,  OS)  aapect  The  heart  hud  boen  din>-ndocl  and  hard«»ied  vrith  aleol 
(^  842),  find  was  tbeo  trattsected  with  the  Inrge  Kalpel  iki  two  luveli. 

In  riitapirinir  ihv  Q^uree  ut  rrpTeeenting  continooo*  partv  of  the*  same  orgvn,  Fiff.  07 
to  be  iinagin'-d  invi-m-d  upon  Fig.  9H,  th«  inveraton  buing  from  left  to  right ;  then  Pig. ' 
to  be  pLa<^<rl  upon  Fl^,  UT  without  InvvnJoo,  and  Tig.  B3,  loviTtt^  nn  Iteforw,  npon  Fig. ' 
The  enitre  heart  will  thi>D.  in  tbe  mind,  heal  If  vlewetl  fnmi  the  baw  with  tlio 
atpfft  tovard  th«  obtrrrtr,  no  that  the  right  and  lefl  eid««  aru  inverlf<d  aa  compaml  with ' 

g  B94.  Fig.  95— The  Interior  of  the  Auricles  from  the  Caudal  Aspect.— The  fi( 
ilIaiitrBt«t  the  enent  of  tho  g^rum  (I'trieuhf^,  And  rhe  fact  that  the  'Utrimlar  mm 
appear  upon  tbe  dona]  a«pea,  while  on  tho  rentral  there  are  to  be  seen  only  the  aj. 
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dko  pnijivtinff  on  either  ade  of  the  oort*  »nd  pnlmonarj  ftrtety.  Of  ttieee  tiro  Tenala^ 
the  former  is  meea  to  he  nearly  in  i\a»  \rliU  ilie  aurirulu'  wpium,  wbile  the  IntK-r.  ut  thii 
level,  ifi  veniro>Bini»tr&d  of  it.  Tlie  middle  of  the  leof^ili  of  the  mptuin  aurieuiare  should 
haru  beon  thinned  to  indicate  the  povition  of  the  fm»a  vt'^it  {%  808).  In  tl>e  If  t^  miricle 
the  two  endl  of  the  line  which  i»  inU-rrupted  bj-  tlie  abbrt'^'Uiliou  FT.  point  r«pertivtrljr 
to  thopoeitioDS  uf  tliv  dexlntl  aiul  Binistrel  siniiMB  of  the  pulmomtrjf  e«iM(^68S);  the 
ikLnl  or  inlfrmediaU  s1qu&  iit  overhung  by  the  aurlcnUr  sepiutn,  and  its  position  U  Indi- 
cated ■pptuxiinaielv  by  the  4  of  the  word  »rptum.  A  Utile  of  the  compltoe  wall  of  iho 
pa8t«BVB  nnnnins,  bat  th«  place  of  attachment  of  the  pinDGa%'a  in  Indicattxl  oolf  by  aa 
uoalwiK-d  area. 

%  885.   Fig.  96— The  Auricles  and  Auriculo-Tentricular  Orifices  seen  rrom  the 
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Cephalic  Aspect. — In  addition  to  the  feature*  in  cOromoQ  with  Fig.  95,  this  igxin"  illus- 
trate)^ lh«  folkiwiiijf  ]>oSdI8  ; — 

(A)  The  relative  potiittons  of  tlio  three  aemBiinar  nifr«*  of  the  pvlmonary  artrrj/. 
BUiielj.  ventral,  dexiral  aiid  ninUtnl. 

(B)  The  fact  tttat  the  aortic  tnlcrs  are  upoa  a  lower  /inor»  eandal)  lerel  than  the  pul- 
monary, the  fonner.  indeed,  nnt  difttlnotlf  appearlo|r  nnless  tbo  preparation  la  so  held  as 
to  admit  the  )i>.'ht  direc-Dy  invn  tlio  venwt  (g  866). 

Th**  Buririilo.vfiitricular  vbIvw  are  not  especially  well  shown,  but  the  form  of  the  two 
unsluu!e<]  areas  indtrattii,  appmxiniatfily,  the  faet  tliat  of  i)\c  Wt^  tntutpiitt*  (§  881),  one  io 
UiUrat  and  the  othpr  u^jttal.  whUe  of  the  three  trie-iftidea  {%  884),  one  U  tejAttl  and  the 
others  refpcctively  dortut  and  r^ntral  (more  ntrietlj  dono-Uteral  and  rentro  tuKrral). 

In  the  ripht  aaricle,  the  word  *iflMii  desljjnaie*  the  (.i--neral  ravity  of  ihe  aiiriple  arf-ie 
from  the  appendix  1  but  in  the  comer,  and  pointod  at  \>y  the  words  tinut  and  tfptum,  Is 
the  loeatirai  of  the  small  einns  of  the  mrttiac  reint  (%  6S7). 

i  806.  Fie-  97— The  Ventricular  Carities,  from  the  Cephalic  Aspect.— In  this 
and  Fi|f.  93.  Uil-  in*>st  Htrikinp  fentiires  are  (A)  the  preaier  thirknt*s  of  tlie  lateral  wall  of 
(he  left  vi'ulrirle,  in  reioliuii  to  its  office  of  propelllnii  the  blood  over  all  parts  of  the  bodr. 
and  (Bi  tlii>  larger  sise  of  the  cnvifr  of  the  riirht.  The  difltrence  of  abe  Is  artificial,  nod 
dne  loihe  lp»resiBranceofliT(tl  hj  the  thiuner  wall  to  Ihe  presBure of  Ihv  Injcctwl  alcohol. 

In  the  left  rentrlcle  is  seen  the  cot  ead  of  one  of  the  colunuw  camew,  still  altadi< 
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Fio.  &7.— Trassb  Tros  op  the  Vexi  kk  lm.  Caddai.  Abpeet  ;    X  1  5. 

the  lateral  bicuspid  vaire  hf  it«  chnrdn  t^n(]Inmi>.     In  the  right,  th«  iiarfkor-  adJHcent  to 
th«  jtlnce  of  exit  o^  the  pD)[aaiur7  artery  i<  wen  to  tw  smoother  than  In  other 

(tr-ahttJuiQ  ^ 


.<i? 


p-A?; 


Fio.  96.— TRAKBRcrioit  or  thr  Vektricxes,  Ckfbalio  ASFScr;   xLS. 

§  TO"    Figr-  98— The  Ental  Aspect  of  the  Apices  of  the  two  Ventricles.— In  bi 
tloD  to  prtltiu  In  common  with  Via.  !>7,  tliiit  flpHrc  well  displays  ihi*  rery  numonmn  fW: 
laiioi»  nml  tnAtfnUf  of  thr  right  vcniricic,  and  csin-cially  the  pr<r»en«>  nf  r  vpry  delit 
flbrouB  band,  proviaiimftlly  named  tniheeida  umiu,  which  cnnnr<cts  the  «-ptum  with 
\t«ml  wall  (g  ATD). 

DISSECTION   OF  THE   HEART. 

§  808.   After  the  carcfnl  inaportion  of  X\\o  organ  aa  a  wliole.  a:rJ<* 
the  study  and  comparison  of  the  various  sections  rfpresHnU-d    f" 
Pig.  93-98  (or  at  Inast  of  the  fiirures  if  such  prcpftrations  have  vot 
been  made),  the  heart  should  be  dissected  as  follows : — 
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Instnunenta  and  Materials. — Sliar])  Cbarriere  ncalppl ;  coarse 

JOT   iMHiIiuin   cnrvcxi   w'issorfi ;    silver   jtrobo.    syriugotome  or   dull 

3er ;  15  per  cent,  glycerin  ;  a  heart,  the  larger  tlie  better,  with  the 

'riraniium  reniovod.    The  dissection  may  lie  done  npon  a  tres^ 

ecimen  or  Tiix)n  one  simply  lianlened  in  alcoliol ;   it  is  easiej", 

>wever,  If  the  organ  has  been  disteudcxl  and  haitiened  with  alco- 

'liol  (§  842), 

»  §  899.  Auricula  dextra.— Pinch  up  with  the  forceps  a  bit  of  the 
Hbteml  wall  of  tlie  rij^ht  auricle,  far  example,  ju^t  dorsad  of  the 
Kl|)p4'ndix,  and  remove  it  witli  the  scissors.  Introduce  the  probe 
Hvi'l  ascertiiiu  the  points  of  emergence  of  t!ie7'0*A_Y//'«  and  /fr(ecnva. 
V\\'ilh  the  scissors,  remove  tlie  entire  lateml  wall,  including  that  of 
the  appendix,  but  leave  the  attachments  of  the  cavffi. 

Note  (A|  the  smootlmess  of  the  entjil  surface  of  the  sinus  as  com- 
irwl  witli  the  fretwork  in  the  appendix  ;  iBi  close  to  the  amiculo- 
Mttricular  furrow,  just  caudad  of  the  postcfiva,  tlie  orillce  of  the 
\tiHiiJi  foronalis  i  ^  877)»  guarded  by  tlie  rnlta  77it'bt>.nt  <§  883). 

1*00.  VentriculuB  dexter. — Pass  the  probe  through  the  orifi- 
aurieulo-tentriculart  into  the  right  ventricle,  noting  that  no 
•obstruction  is  offereil  by  the  Irhuspid  pttlves.    Ascertain  by  prob- 
ing; the  limit  of  the  ventricular  cavity,  and  witli  the  s<!aljH'l  nmke  a 
[T-shftped  Hap  having  its  K^*»e  at  the  lxi»»  of  the  ventricle  and 
eluding  the  entire  lateral  wall. 

Tnm  this  flap  toward  tlie  auricle  and  note :  (At  the  two  or  three 
iumnie  cdi/wft ;  iB)  tlie  smaller  tra/>eculi£,  both  fleshy  and  ten- 
<iinou8 ;  lO)  the  chordje  tendinefe  passing  from  the  columns  or 
dipeclly  fnmi  the  ventricular  wall  to  the  borders  of  the  three  vxtloce 
^Tie\t*itid^s  ;  \l>s  that  two  of  these  valvert  (dorsal  and  ventral)  will 
^  moved  by  the  lifting  of  the  flap;  the  third  (septal)  is  applied 
*5loeely  to  the  septum,  and  its  chordie  ar("  very  short,  arising  either 
*»X>in  the  septum  directly  or  fr(_>ni  very  slight  elevations. 

f  901.   Conns  arteriosus  and  A.  pulmonalis. — Pans  the  probe 

"•nistoo-cephalad  through  the  ro/in/i  into  the  arUrry.    Then  introduce 

^  Scissors  blade  in  the  same  direction  and  slit  both  up  along  the  moat 

t*it>minent  part  of  i\\\i  convexity.     On  divaricating  the  sides,  it  will 

*^  foand  that  the  incision  lias  either  divid^^d  the  ventral  semilunar 

[5^ve  or  gone  between  it  and  the  dextral.    Note  iKs  the  three  valreit; 

the  corresjtonding  sinust;s  of  Valxalva ;  (Ci  the  bifurcation  of 

^  A.  pulmonalis  into  right  and  left  branches  to  the  corresponding 
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Ventriculas  siiiister. — It  is  easier  to  defer  the  exaniinatiun  of 
the  left  uuricU-  until  iilVr  tlie  simpler  vt-ntricK*  has  been  ojK-ned. 

With  the  scaliH-l,  make  a  hmgitudinal  incieion  throngh  the 
lateml  wall  about  midway  of  the  width  of  the  ventricle.  ThiB  will 
permit  a  view  of  the  cavity  without  injuring  the  niiissive  columiue 
canieae  which  will  generally  appear  one  at  either  side.  Then  make 
a  transverse  incision  at  right  angles  with  the  basal  end  of  the  first, 
making  sure  that  it  is  on  the  ventricular  aide  of  the  furrow  betwei-n 
the  auricle  and  the  ventricle.  ^Yith  the  scalpel,  remove  the  enclosed 
angles  of  the  wall  on  either  side  so  as  to  expose  the  cavitj'  as  much 
a-s  desirable.  Note  that  one  of  the  wide  bicuspid  Tolres  is  ajiplied 
against  the  septum  so  as  to  conceal  the  orifice  of  the  aoi1a. 

§  902.  Aorta. — Pains  the  scissors  blade  Ix'hind  the  septal  bicuspid 
valve  into  the  uorta  and  slit  it  up.  The  incision  will  probably  cut 
through  one  of  the  three  semiluntir  rxilrex.  Kote  (Ai  the  jwsition  of 
these  valves,  dorsal,  dextral  and  sinistral;  (B\  the  corresponding 
sinuses  fif  Vofsolra ;  \C)  the  orifices  of  the  right  and  left  cardiac 
arteries  from  the  dextral  and  sinistral  sinuses. 

Farther  peripherad^  note  (A)  the  origins  of  the  hrachio-cephaiic 
and  Itfi  subclavian  arteries  ;  (S)  in  some  OAses,  at  the  op]K>site  side 
of  the  aorta  from  those  vesst^ls,  a  slight  depixjssion  indicating  the 
pUu^e  of  attachment  of  the  diiotus  arttrriosus. 

g  003.  Auricula  sinistra. — Returning  to  the  left  ventricle,  pa&a 
the  probe  into  the  left  auricle  and  ascertain  the  points  of  attac%^- 
ment  of  the  pnlmfmartj  reins  nearest  the  appendix.    Then  intr'o- 
duce  a  scissors  blmle  and  divide  the  i>arts  from  the  ventricle  JLT»-sit 
dorsad  of  the  app**ndix,  carefully  avoiding  the  veins  just  mentions 

Slit  up  the  appendix  to  its  tip.  Then  with  the  probe,  s<i'k  cr:»vit 
the  orifices  of  the  three  gron])s  of  pulmonary  vfim*  as  re])ivsenfc:^^^ 
in  Fig.  91.  Cut  along  the  a uricnlo- ventricular  furrow  so  as  to  i^-^r- 
mit  a  better  view  of  the  cavity.  Note  the  more  or  less  mar>^^^ 
rrescentic  fold  which  indicates  the  dorsal  margin  of  they«s.?c/ o/y/.^^'* 
Hold  the  septum  between  the  eye  and  the  light  and  note  its  tl^  ^^ 
nees  at  that  place.  Examine  the  right  side  of  the  septum  for  ^*Ji* 
fossa  and  the  left  for  the  cresoentic  fold  (§  868). 

FBOCTrK  JiRcnONS  OF  THE  THORAX. 

§  904.    PlcTirm  90  and  100  ivprMODt  wspccllroly  tbo  Mndftl  Mi'l  (-iTihilip  MpedS  ^ijj 

frown  iTiiiiwjciitm  of  tlic  thormt,  the  iliickui-n*  .>f  the  Beetioo  being  a  trifle  over  I  cm. 
manner  nf  prvjmnilloa  hu  beeo  deacribed  In  ^  834. 


^ 


!iSH  two  B^m  omy  be  compsrot]  wilb   F\g.  101,  103,  107  md  100  ia  the  preaeoi 
work,  ftud  with  Plates  IV  mid  V  of  Uwight'ii  "  Fruzeo  tJectJoLH  of  a  Child  "  >  B) 

g  BOO.  Level  of  the  Sections. — So  tiir  b*  wb  cao  judge  hj  compnriMtti  wiih  diMiH-Tinna 
•od  bv  ihc^  collation  of  thtv**  with  the  oiLur  Kcctiona  uf  lite  sutiie  cut,  Uie  n-ntrum  of  tbe 
70i  tboracH:  vertebra  appcani  in  fig.  Oi^  and  :bat  of  tUu  Ocli  in  Kig.  lO'J,  tUo  mti^tvertcbral 
wthnm  being  includvd  m  thv  ibicknnHs  ai  tlie  scctioa.  Thf  mvijod  includes  tlie  bi/nrfilion 
»f  Mtf  ftrwjUo,  wlilcb  npifvura  aa  a  uwal  (ulw  Ui  Fig.  1(M.  into  tbu  two  bronchi  which 
appaar  in  Fig-  ^  :  aiiice  jrlane  iturfnct«  orly  are  ahuwn,  the  rliltfv  ■!  tbi*  jilace  nf  Itifurm- 
'It/^T''™  not  appear  In  Fig.  100.  IVifrt^t'it  llie  ic«i.>pba|ru8  aiid  fhu  vi;rl4.-bra  in  Fig.  10(1 
appear  tb*  tiaoifctinns  *if  ihe  .V^tf.  huttjun  tolii ;  but  tli«w.-  UTtninaU!  in  llie  (liirkiiPHB  of 
ibv  aMtloD.  and  in  Fig.  96  the  TVji't  asyytt  in  K-en  to  bo  joined  by  \hfjir*t  iutertvuitttl  rriii. 

$  WB.  The  Heart. — F^)IU  tin-  fart  that  tin-  hfv.n  vraa  iujfctcd  with  ['lastvr.  while  Om 
lon^  were  out  li^ectod  &l  nlU  tliv  former  (>c(Hipl(»  a  dbtiiruportiuoally  large  H|iace.  Tho 
natural  oblii|Ottj  of  thn  oi;gai)  aim  tiitorfere«  with  Uio  n-udy  a|i|>re(-Jttti(iu  of  the  relotioiui 

»n(  the  parte  which  appear  ia  the  lwo  fitforw. 
In  Fig.  W,  the  rifflit  nud  lett  currct<|)oad  with  thoM  of  the  ohscrrcr.  while  thpy  are 
nrer«.>d  in  Fig.  100.  In  the  fonner.  the  vein  pn-Mnted  inrludea  a  etinibi nation  <■(  thv  h;«- 
nal  fTmluras  u-hlch  have  lM>4>n  olisi^rved  in  tlit?  tnngitudinal  acction  iFitf.  03)  niid  (lie  imo- 
Hctiooa  (Fl^.  90,  ftTt.  The  noti  ii^ectlon  of  the  Irf\  uuriclu  aflcuutitit  rt>r  Uiu  relaUvely 
tuj[«r  dM  oflha  rtftht  In  B?  99,  and  for  the  uon-a|>|>f>ftr»npe  «f  thu  h-lt  in  Fig.  100. 
I  to  V\g.  100,  uot  only  aro  the  riffht  and  loft  fiart.1  reversed  in  pcmUon  with  rmpucl  to 

tbtularrrer.  bal  the  ap))carano-s  are  Ine  readily  <-omp«mbl(!  with  what  are  mIiowu  in  the 
iither  figures  of  the  heart,  'llio  right  aoriclo  is  divided  near  tho  point  of  entrance  of  the 
pnptaaa.  but  the  non-injeetctl  left  auriele  jiut  cseuiwd  ;  it»  cepliulic  end  might  fiklrt;  have 
htm  plaowl  \o  tho  vacant  area  jiut  siniHtmd  <>f  {d^-rtr-rd  v( na  the  figaio)  the  word  A.pid- 

g  Wi.  Plenrm  (ft  906). — In  botli  Sgnrea  the  hn««  r«preaenting  the  ]>kara  ar«  niatl«  dla- 
propiirtionally  hear;  to  (aciltlate  their  reeognitinn. 

The  pleura  is  seen  to  forni  a  contmiioua  line  upon  the  enta1  aspect  of  the  thoradc  pari> 
•toi^  lo  be  reflected  oil  at  each  side  of  tho  vertebrul  centrum  upon  the  ailjarent  itnictnreo, 
*od  than  to  follow  the  oontnur  of  the  lung  to  tbe  heart,  where  it  fomu  tho  ectal  lamina  of 
tfcft  prritardinm.  At  the  ventrirncBon  it  ia  reflecicil  agun  upon  ihe  jwrlotca.  Henft-.  like 
^^  ppritoneum  l§  "ii't).  each  pleiim  !»  a  chatii  me  with  continuoux  wallii,  and  the  viac^ra 
*hicb  appear  to  be  within  ita  cavity  are  really  ontaide  aud  in  conlact  only  with  it*  eeial 

jj  908.  Mediastinum.— The  Irregular  epace  bctwtvn  the  rortebra  and  the  Qerlcardium, 
*Qj  bcmnded  on  tho  aidea  by  the  uadulnlin);  line  of  pleura  aa  il  apprvHtchee  the  roota  of  tlie 
*  *iO|C«,  ia  the  flwduufinum.  Wlihin  it  an>  the  irm/phnffnt  toid  trarhra.  the  oorbl'aou  otheT 
I  and  Htfrtvs. 

900.   Septum  mediaatinalc— At  the  vcntrimcaou  ihe  right  and  lefl  plooral  reOec 

I  an*  in  cont-iet,  and  forni  an  apparently  aingle  meoibrane  l)etwe<on  tho  two  csTttifia, 

"^fclch.  aa  may  be  dpmoni't rated  very  eaiiily  by  iTurriment.  are  thus  entirely  dlaconnected. 

**  Pig.  9Q.  the  modiaailoftl  aepitim  m  fornwil  is  very  whorl,  but  in  Fig.  100.  tbn  pericardiam 

^  "l  MnedlaUnoe  from  the  dteroiiiii  and  th.-  !»eproMi  U  wrrwipondinclT  extensive. 

In  man  (Qiiain,  A.  II,  Fig.  Ift^;  Hwiirht,  B.  PI,  TVi.  tlieae  two  reflecleil  layer*  orpleoia 
^^^^    dot  me^   at   the  level   of  the  heart,  and  the  raaall  npaiv>  lietwti-n  ihem   Ia  called  the 
■■^Cerivr  m**ti't$tiniim.     Pi>r  roinpariwin  with  man.  therefore,  the  aingle  mediarttnum  of 
^**^  «s»i  )i)u.>tild  be  oiUod  difnai  or  pontfrior. 

^       §  if  10.    Pericardium. — Like  the  plenrm,  the  pericardiam  is  represented  upoo  the  figarra 
^y  Utukatormlly  heavy  lines.     In  Fig.  TO,  nc-ar  tho  rentrimcflon,  it  is  seen  to  oonsfart  of  two 


AVATOJaCAL    TBCBfTOLOar. 


Fin  09.— Frosbx  TRAKsBcrroit  or  ths  Toobai  at  tiik  IIrart,  Oiudal  Aspb 

xl,5, 

lAtniniP  cmbraciDp  «  d«im8)t  of  fat  (adept  peHeatiUi).  Oa  both  6ffUR«  the  f>cul  lin 
nuLT  be  tnoml  to  tli«  rr>at  of  ihe  \ang  on  cither  lide.  vliniw  it  u  reflK-ted  to  fonn  thi>  ■ 
crTil  plpnni  of  ihoau  oi^faoi,  and  to  the  veatrimecon,  where  it  U  rvSiKtwl  at  tbo  upt 


The  eaff(  (JV*!  TOffttt)  lie  vi'Dtm-Inti-Ttiil  of  tlip  trsopIiaguB  and  doiwd  of  thp  roots  of  tbe 
lungB.    The  pAi^niea  {X.  phrtuicua)  lit"-  just  vcntnil  of  the  roots  of  the  luiijfs,  and  Ht  tho 
point  of  iinioD  nt  tlic  M-ial  Bnd  ontal  Utaiiue  of  the  perickldium.    The  rttuirent  laryn 
gtii  wavv*  di)  not  ttjipear  at  tboMi  IltuIs. 

The  rfir^iM  thoraeieHt  ii  repnaeated  bj  «  drc)«  Jam  dorad  of  the  aorta  ;  its  wall«  u« 
much  lluDOcr  than  here  indicated,  and  aro  coliap«ed  when  the  rahe  is  empty.  See  Pig. 
103.  nbcrc.  buw^'ViT.  m  ihi»  Ic-vtrl.  thv  duct  ia  dmiUe. 


BLOOD   VESSELS  OP  TRE  TRUNK. 

^  0l3.  Special  lostniments  and  Material. — Anhmcmo;  ecalpt-'l ;  line  and  coarw 
■ci^8<'r»  aud  rurcepH ;  tracer ;  Diiip(.>re  :  injecting  appantiu  and  taaterial  {.%%  ISO,  336). 

Arteries,  References.— Qiwln.  A.  1. 1M3:  Cmr.  A.  75;  Cuvler,  A,  VI,  100;  Gvf^n- 
lar  (Unki-iti-n,  A.  f»5  :  Ilynl.  A,  04 J;  Bprnanl,  A.  L»H  ;  Milne  Edwards.  A,  UJ.Bll: 
'Lejrfa,  A.  .'SOe  ;  Owi-n.  A,  III.  r>n> ;  Cliaitvrau,  A,  CiArt  ■  (liauviiiii  iFlcniing^:,  A,  510  ;  Uorlt. 
A.  rjV>;  8rrau><.Durt.-kh«im.  B.  II.  \m. 

Veloa,  Reference!.— Qua  in,  A.  I.  848  ;  Oniy.  A,  5W  .  Cuvler,  A.  VI,  23(1 ;  (legenbaiir 
(Lankesten.  A. -WO:  Hvrtl.  A.  713  ,  Bernanl.  A.  244  ;  Miinel-xIwardF.  A.  IH.  .'.TO  ;  U-yh. 
A.«^ :  OwpD.  A,  Ilf .  549  :  i  hanvcau.  A.  (BM  ;  Clmurcau  (Flooitng).  A.  dM :  Uarll.  A,  WW. 

§  913.   Preparation.— Iiyect  the  rif^lit  V.jwjtdar is  externa  witU 
line  blue  mflss  (sjg  306  ami  1450),  and  either  the  femoral  arlerj  or 
tho  alxlomiiial  aorta  with  thin  plaster  i^S  345,  352,  363|. 

See  especially  §  506  1 10)  for  the  method  of  disst^cting  vessels  aiitJ 
nerves.  Vessels  when  uninjectod  may  bo  distin^iished  from  nerv«^' 
or  bundles  of  *'<uine('tive  tissne  by  cutting  a  «lit  in  thciu  and  demo'«r« 
strating  their  tubular  character  with  the  tracer. 


Table  of  the  Systemic  Veins  of  the  Trunk,  and  the  Portal  Vei 

(Fig.  101»  \m,  1071. 

Tbi'  TaMe  of  VWni!  is  like  that  at  the  Artcrlvs  (^  OIOl.  Inaamucb  aa  Ibc  lor^r  tnm.  ^-mh 
ar«  plac«I  firrt.     ll  should  be  remciuU*n?d,  howwcr,  Ibux  tlio  laritpr  trunks  are  fonni-*^ 
the  Rinaller  on«a  iDStcad  of  dividing  to  give  rhte  to  the  tanallrr  unee,  as  Kith  the  art^^ 

(8  8i»). 


§014.     TIIOKAX    .AM)    NECK. 


W.  eardiacK  iHx-  01.  %  887). 
PrscaraigUIS) 


Vena  brachio-cephalica  (^  OS 
(Tbe  two  Unicltiiwj'|»balir  vi-ina 
form  tho  Pmcara) 


(  V.  TerteUrnllB  (^  923), 
S.'V  I  V.  snhrlavin  (§  »34). 


ugularis  ext«rtM  (^  035). 


V.  aayp»  (§  MO^^^-, 
V.  BU-maUa  (%  t^W^ 


(  V.Jogulorif  inc 
\  V.  fliipntsnapul^ 
(  V.  radialiR. 


AMTEBIES    0^   TMS    TRUNK   AXD   ASM, 


3^ 


Postcavai^KiS}.. 


Veoa  porta  ^  9Si) . 


g  on.    ABDOMEN. 

V.  phrenic*  .^  IW6). 

VV .  lit'i^uctt- (,§  837). 

V.  Mlrfno-lunibnllii  (g  958). 

V.  roiiAlifl  (^  909t T.  iipennaticii  (uiiidtn. 

V.  ilio-lLimhttIii)(SOitl). 

V.  mwenlerica  tuinTJiir  (§  MB). 
V.  mcijeiilcriirn  inlVrior  li  830). 
V*.  jputm-ftpletiira  (ji  ^!il). 
v.  jmncTvaticU'ducHlciialifl  (g  038k 
V.  ftBstro-flpiploica  (i  S54i. 
,  V.  curunarim  vt'ntriculi  [%  M4). 


Table  of  the  Systemic  Arteries  of  the  Trunk  and  Ann 
(Pig.  lOl,  102,  105,  107). 

A  bntcv  placf^  atlvr  ftn  aitory  lncltii]L*s  tho  bninebva  of  thai  artery. 


CortA  tboracica  (g  OM). . 


g  B1&    THOBAX  AND  ARM. 
AA  cardiacs  ($  850). 
A.  bracblo-co|>ballca  <g  027). 


A.  rabrlftTta  alniatn  (%  M>), 


A.  tDbcUTiadextra(g088> 
carotid.) 


AA.  lutcrcoalaJes  (lO  pair8\  (§  029). 
A.  bronchuJU  (3),  (§  U.10V 
A.  ffisopliamea  AM),  (S  031 ). 
AA.  lumbales  (8  peAnt,  ig  0S3). 


(CoDtlQiutioo  of  lh« 


(  A.  medlastinalia  (g  997). 
A  A.  eamttdm  sinifttru  (^  027). 
{  A.  earottiica  dextrm  ii  iC.,'7|. 

f  A.  virlpbmlis  .^  084 1. 
A  CMtalia  BU[>erior  (§  086). 

Aat«rDaliM§03e).j^^ 

Axis  Ilirroklini0(§  037>. 


A.  vf  liebrntls  (g  084). 

«.r«,i,li .^. *.     I  A.at.*rnali(.(?03fl). 

Asiv  tti^roidetifl  (^  037). 


A.  axillaris  (^  038).      (Cnntlnuftlion  of  either 
sabdavla  peri^lKimU  of  iliu  Aral  rlU) 


A  thoracica  ant«riori^  030). 

A.  tluiradfa  Inoga  (g  fi44>). 

A  dirtimflexa  posterior  (>S  MI)  «l 

iulMcapuIaria  {Fig.  102.  ^  043). 


A\ 


^.brachialia(?M3>.  (Coo.iDuatlonoftl.^  Axillaris  f  ^  l'^;;";|J"j; ':;i'';T.\!i?^^f 
periphrnul  of  ihe  oriKin  of  tl.«  r,.mu,oa  trunk  of  {  J  ''''.  U'^*  f  ri''^^^  '^*^-  ^'• 
Keiin:amflexa.d.ub«apu.ar.) j  1  rslT^'ci' l^a  ,g  Ma.  D. 


A.  radiolis  {%  044).     (Continual Ion  of  iho  BrecliiaUfl 
in  the  actcbracbiutn  ;  i)e«  aisu  j  0 1'l.} 


A.  mdialls  recarrans  ffi  044,  hi. 
A.  uloarli  rMurrenR^St  044,  B>. 
A.  Iiitcr>««eu9  jawlvrinr  (^  OU,  CV 
A.  InteromeuB  anterior  i%  M4,  D). 
A.  ulo«ri«  (i  045). 


Mi  AJfATftMJCA^L    TXCBJCOM^OGT. 


i  »17.    ABDOHEN. 


f  '  jla.  htyiiBg  \ 

A.  cynicB.  I 

i   A.   bfpa.TKa  f  A.  prtorica. 

'^  itoe,  B  .  '    .      _^^^  A.  ^uM9ntieo4a-  : 

A    e*i»To-  I       ,. 

/^  MK J  I-      aextiB- 

A.  eorooaiiaTeoTTirali  (§908.01.  j 

*  AA.  reotriciJi  domles^MS,  E).  \ 

I  \.    Kf'lenkm     \  A  A.  gastrice  et  puicnatioeL 

I  ,       (^  MVj.  F).   'f  A.  g«Bn<i>«f4plat(s  dextim. 

(.  A  pbrrai;*  .^^  966.  A,  968.  Bi 
Aftrta  ■Mffminali*  C  A.  ro'>ica  media  i^  ll67,  Bl 

at.  4if!Mt5i.    (Cod-      ^    mewnterjca  so     '  A- P*of«**w^'»-^"'°den«lia  inferior (g  9(17,  A). 

ttwracic   aorta.         !*"«'-<«•'(:»»»»)  ,   A.  ileo-oKmlia  ,S  WT.  D). 

Fig.  lUl.;. t  Bam;  iDtestuii  tenaifl  (g  967,  EV 

A.    adrvDO-Iombalia  t  A  adrenalia  (g  968,  A). 

:      1g97U;     f  A  phreniea  (§g  968,  B,  968,  A). 

A.renalis<g»e9....    -!  f  ^^I^j!- 
"  f  A.  oreKnca. 

A.  B[x-nnatica(gOfO). 

A.    mcsenterica  io-   j  A.  cnlica  siDistra. 

ffrir>r,  az.  ii  971).    (  A.  bemorrhoidalis  mperim'. 

A.  ilio-lumbeliB  H  972). 

AA.  lumbales  (^  974). 
i  A.  ilUca  externa  (S  1173,  A). 
.  A.  iliaca  iotema  (g  973,  B). 
'^  A.  sacra  media  (g  U73,  C). 

Preparation— Fig.  101.— A  lean  cat  was  killed  with  chlorofof**' 
and  the  femoral  artery  and  vein  were  injected  with  red  and  Ir^**^ 
plaster  respectively  ( §g  352-362).    The  V.  jugidaris  externa  was  1 1*^". 
injected  cei)halad  with  blue  gelatin  fg  S6Q\    After  an  hourthe  ven't''^ 
wall  of  the  entire  trunk  was  removed,  together  with  all  the  visc^*^^ 
except  the  lieart,  kidneys  and  urocystis,  and  enough  of  the  ^-* , 
pliragm  to  expose  the  vessels.     Tlie  liver  was  cut  away  ^*'^*-i 
about  1  cm.  of  the  postcava.    All  the  organs  were  then  freed  ft  "^^ 
fat  and  connective  tissue  with  the  fine  forceps,  tracer  and  scissc^^V 
It  was  necessary  to  proceed  with  great  care,  especially  in  separatr*  qj° 
the  ureter,  tlie  spermatic  vessels  and  the  vessels  into  which   "^ 
aorta  divides.  ^„^ 

Tlie  urocyst  was  turned  caudad  so  as  to  expose  its  dorsal  surf^»-'^^ 
Fig.  101,  A  and  B,  required  no  special  preparation,  as  they  ^^^Z\i 
simply  enlarged  diagrams  of  the  aorta  and  postcava  with  tt* 
branches. 
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Descriptioa  of  Fig.  loi. — A.  V.  fem.,  A.  V.  femoriles — Ffmoiiil  trtfry  and  vtau, 
A.  hypogasthca — Tht-  bj|xipi«iric  yr  suiKTior  vfnical  nrttn-.  A.  epig;astncA — The  desp 
or  inferior  t-pi^ntrir  ■rttry,  A.  il.  ext.,  A.  iliAca  externa— TIk*  t^iicmal  iliac  anery. 
A.  V,  it.-lumb.,  A.  V.  ilio-lumboles — Tlie  ilio-lambnr  nrti>n'  and  vi-in.  A.  m.  L,  A.  me- 
seoterica  inferior,  iis — The  inft-rior  nif«fnu?rie  artery.  A.  sprm.,  A.  spennatica — Tlio 
BpcnuBlic  arttTjT.  Aorta,  ai.  A.  renalii — The  renal  ancry.  A.  m.  s.,  A.  mesenteric* 
superior,  oi.— The  suporior  mef^nleric  imory.  A.  cceliacA,  az. — The  cottiac  artery  or 
ncliac  MXiM.  A.  brcph.,  A.  brachio-ccphalica,  472. — lliu  brachitxepballc  or  InDomiDale 
Btlvry.  A.  subcl.,  A.  subclavia — Ttiv  eabclaviuD  ar1<.T>-.  A,  stnu,  A.  sternalis — The 
Memal  nr  iiit.-rmil  mBitimitr}'  artt-ry.  A.  carotidca— Tlu'  capiiid  artery.  A<Im.,  Adrenale 
— Tlie  adnMial  or  i^uprartinKl  b<»ily.  Au.  dext..  Auricula  dextra — The  ri^bt  auricle  of 
tlif  lif-art.  Cardia,  112. — Tin*  lu-art.  Dphrg,,  Diaphr&gma,  at. — The  diaptim^^.  GL 
sbmx.,  Glandula  submaxillaris— Tlic  nutmiaxillBry  Halirary  glaiu).  Gl.  lym.,  Glui- 
dula  lymphatica—A  ]yi]i|>li»iic  glaud  or  j>*ir  of  i>'l&ri(l))  jum  oeplialail  nf  the  Hiiliinaxillary. 
Lrnx.,  Larynx,  ax.  M.  dgst.,  M.  dig:astricus — Wfnwtric  musclo.  Praecava,  *«_— 
Thr  «u)MTinr  nr  ili-MvudtiiK  veiui  rurn.  Ren — T\ut  kidiieys  Thyr.,  Corpus  tbjToi* 
deum — The  tliyrold  bi><l.v  ;  the  two  are  ftinneci*^!  in  man.  Urocystis,  or. — The  ariuiry 
hlaiMer.  Urethra,  at. — Th<>  raual  IcadiniB:  from  the  unwrnltfi  to  the  exteriur.  Ureter 
— ^The  canal  converlna'  urino  from  the  kidney  to  tbu  bladder;  aee  Fig.  tW,  86.  V. 
aprm.,  V.  spennatica— Tbu  spermatic  reio.  V.  rn.,  V.  rcnalis.  VV.  hepaticK  (lO-lt), 
at. — Hepatic  %-i'iD8.  V.  az.,  V.  azygos,  irz. — The  azyf^us  veto.  V.  itm.,  V.  stei^ 
nalis— The  atpmal  ur  iiit«.TDnl  mammary  rrin.  V.  sbclv,,  V.  subdavia — The  Hutt- 
rlarinn  vein.  V.  brcph.,  V,  brachio-cephalica — The  hmrhio  n-phalic  or  iODnmlnaif 
vein,  V.  jgl.  int.,  V.  jugularis  interna— Tli«  intermtl  jnpiUr  vein.  V.  jgl.  exi.,  V. 
jugularis  externa — The  exteroal  juffular  reiii.  V.  jgl.  ant.,  V.  jngularis  anterior. 
V.  tms.,  V.  transversa — A  large  vein  connecting  the  two  ju^lar  retn.*  acroMn  ibe 
meeoD.  Vagus  and  Symp. — Thcra^ua  and  sympathio  Der\'«a.  Vaa  defereos — Tbs 
canal  coiiveyiiif^  the  !>eiueti  from  the  testiB. 

Description  of  Fig.  loi.  A,  B.— A.  sacra  med.,  A.  sacra  media,  at. — The  mediae 
saeml  aru-ry.    A.  il.  ext.,  A.  iliaca  externa.     A.  il.  int.,  A.  iliaca  interna.     A.  b3r~4 

pogastrica~The  hypogiwrric  or  Mijierior  Tewcal  anery.     A.  epg.,  A.  epigastrica. 1 

The  intenAl  or  inrerinr  eiiigaftrii-  nrtery.  Aorta,  at.  A.  il.-lumb.,  A.  Ilio-Iumbal-W 
— Tbi?  iliolumbar  artery.  Postcava,  as. — Tlic  anccnding  or  inferior  vena  fara-  V.  *^ 
ext.,  V.  iliaca  externa — The  cxtcmal  ilirtir  vi-lii.  V.  iL  int.,  V.  iliacA  interna— T  3>i 
internal  lilac  rulo.  V.  iL'lumb.,  V.  ilio-lumbali» — The  itioluuliar  vein.  V.  iL  t 
V.  iliaca  communis. 

Fig.  102— Preparation.— The  alxlnminal  aorta  of  an  adult 
was  iiywuil  with  n-d  plusU-r  (^  !352i.    After  an  hour  tlu*  vessi^E 
were  carefully  isolated  in  tiie  thorax  and  iu  the  right  arm  to  I 
middle  of  the  antebrachium.    This  was  done  by  removing  muficl 
connective  and  other  tissues  with  the  scalpel,  trac*'r,  scissors  a. 
fine  forceps.     The  ijeric^ardiiiiu  was  then  removed,  and  the  pro_ 
cardiac  arteries  (AA.  cardiacffi)  were  isolated  for  1-3  cm.     Final   ^ 
the  auricles  and  part  of  the  ventrirlt^  were  cnt  away,  cummeDc: 
peripherad  and  following  the  aorta.     After  the  aorta  with  its  se 
lunar  valves  waB  isolated,  the  entire  pn*paration  was  soaked 
Wickeraheimei-'s  tluid  (§  300)  for  a  day  and  tlien  allowed  to 
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with  plaster,  and  aftt^r  ILe  plastiT  was  mctderatfly  Iiani,   a  liemF 
tjec'tion  of  the  vessel  was  made  aud  the  planter  removed. 

ExpIanAtion  of  Fi^.  102. — Arcus  aorticuft,  az. — The  ftrch  of  the  Rorla.  A.  brcph., 
A.  brachio-cephalica,  <rz. — 'I'lie  bracliioo^iilmlU-  or  innnmiimie  Bttery.  A.  crd.  dezt., 
A.  cardiaca  dextra — The  ri^ht  cardiac  or  corouur;  artory.  A.  crd.  sio.,  A.  cardiaca 
sinistra— The  Ifft  mniinc  or  cumuMry  nru-ry.  A.  mdst.,  A.  raediastinalis,  ai, — The 
mnlisAtinal  artery-.  A.  sbclv.  dext.,  A.  subclavia  dextra— The  ng)it  sulwUviau  mxUrj. 
ft  oontiiiuuiiou  iif  the  Itrachiri-ci'phalira.  A.  carotidea  sin.  ^sinistra) — TUe-  left  carv4td 
arK-Tj  arialnp  fr.im  the  bnichlo-cfpliahca  :  bc«  A.  A.  vertebralis — The  vertebral  artery. 
Tbio  arisefi  from  the  fiabcUTisD.  A.  cstl.  (costalis)  sjperior — Tlie  eaperior  ooela]  art^ty. 
A.  stm..  A.  sternaJis — Thi-  sternal  nr  inU?m«l  iiiammary  artwry  A.  axillaris — The 
axillary  artery.  A.  thr.  ant.,  A.  thoracica  anterior — Thp  anterior  thoracic  artery. 
A.  thr.  (thoracica)  longa — The  lun^  thoradc  urtt.'ry.  A.  subscapularis — Tbe  mbaoip- 
itlar  anery.  A.  circumBexa— The  circiiistlex  ane ry  ;  a  (yinimon  trunk  arialDg  frnm  th« 
asillnry  bifurcNles  to  I'urui  ilii^  iuhI  the  preceding  artery ;  in  lusn  th«Ty  arise  ecpamely 
from  the  axillary.  A.  brachialis— The  brocliiiil  arierj-  A.  radialis — The  radial  artery, 
A.  ulnaris — The  ulunf  artery.  A.  tnteros.,  A.  interosseus-  The  iuien>Nieu«  artery. 
Costa  0!' — The  Bmt  rib  Id  crom  nection.  Pm.  eptrch..  Foramen  epitrochleare.  VL 
semilnnares — The  semiiiittar  valves  uL  the  beginniuf;  ut  the  uorts  ;  they  are  closed. 

Explanation  of  Fig.  I03,  A. — Aorta,  az,  A.  brcpfa,,  A,  brachio'ccphalicm,  oz. — 
Tiic  br(irhi(t^e)ilitilic  artery.  A.  sbcl.,  AA.  subclavie — The  subclavian  srterioa.  A.  c 
dext.,  A.  carotidea  dextra.     A.  c.  sin..  A.  carotidea  sinistra. 

The  carollcls  may  arine  BPpurately  from  the  brachlo-cpjihalira  tm  Hhown  in  Fi^.  102,  or 
lesi  ftvquontly  thoy  may  arise  by  tbe  bifurcation  ofa  udkIc  trimlt  which  i*  g-lveu  tifftian 
the  brnchio-cephalim  (Fig.  103,  A).  This  cooimon  trunii  is  <.-allc<I  by  Owcu  (A.  111,585^ 
the  bicari4i<t.  and  by  Milne-Edwarda  i,A.  MI,  524),  carotvit  pniHitite.  It  i»  stated  by  the 
latter  tliat  iJiitt  Is  ibe  iiunual  c^iudition  in  itie  cat,  lion.  Jog.  etc. 

Fig.  102,  B. — Vein  ttlit  lengtltwLse  and  spread  out  to  show  two  pairs  of  ralrcs. 

Fig.  102,  C. — Uemiseclion  of  a  rein  with  rltNU>d  valvea. 

[n  bi>ili  B  and  C  the  eoDtni]  etui  m  uppenn<wt.  C  shows  bow  l1)«  two  valres  pr»- 
Tent  tlic  flow  of  blood  or  injet-ting  mA»ti.  toward  tho  periphery.  Sometimea  but  a  s^iigtr 
ralve  uxlJ(t«,  iu  which  ca^e  the  action  is  leas  uBletont. 


§  ^  1 8.  Fosture  and  Expoatire  for  the  Thoracic  VesBelB.^PIact* 
the  cat  darsicimi bout,  with  tin*  uiais  stirlchcd  hiteniil  and  faatfiied 
with  cords  to  tbe  loops  in  the  edge  of  the  tray  (Fig.  76;.  If  tlie  did- 
section  is  (o  he  long  continued,  the  caudal  Iialf  of  the  body  may  be 
removed  ig234>. 

Commence  on  the  light  side,  and  continue  the  incision  made  in 
exposing  the  V.  jugularisfor  injection  (§  'JlSl  to  a  jtoint  opiwsite 
the  liaw  of  the  xipliiaternum,  carrying  the  incision  3  cm.  to  the 
right  of  the  ventrimeson;  then,  with  the  arthrotome,  cut  through 
the  steriio- mastoid  and  |>e<!t()ral  muscles  {Fig.  72),  along  a  line  nbont 
2  cm.  to  the  right  of  the  ventrimeson  and  parallel  with  it    (.-ul 
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^he  thoracic  xvall  on  the  right  side  at  the  junction  of  the  ribs  and 
H^eir  L'jirtilages,  and  then  across  the  meson  (^^g.  70,  §  825) ;  do  this 
^■rith  either  the  arthrotome  or  bone  Bciasors.  Tlien  cut  with  nippers 
*the  right  ribs  alMiiit  2  cm.  from  tlielr  lieadn.  Turn  the  sternum  to 
the  left  and  the  wal!  of  tlie  thorax  to  the  right.  This  will  expose 
le  heart,  right  lung,  prawava,  the  abdominal  part  of  tlie  postcava, 
right  carotid  and  sternal  arteries,  and  the  axillary  vessels  and 
rw  (Fig.  101,  lOT)). 


VEINS  OP  TOE  THORAX.    (See  Tublr,    g  Ml) 

W.  cardiacsB  .?.  coronarise  (see  ^  887*. 

§  010.   Fr»cava,  rt2.,  and  its  branches  < Pig.  lOI).— The  pneoava 
ihf  promim-nt  vessel  pxlcnding  froni  a  point  opjKJsite  (lie  first 
t)  to  the  cephalic  part  of  the  right  auricle  of  the  heart.     It  is 
loliceable  just  at  the  right  of  the  meson. 

§  020.  V.  azygoB,  as  i  Fig.  09,  101,  107,  V.  az.l.-This  enters  the 
fjiwcava  just  CHphahid  tif  the  raotof  tin;  right,  huig.  Grasp  the  riglit 
hng  and  turn  it  towai-d  the  left,  and  with  the  tracer  follow  the 
V.  azvpos  i>eriphemd.  At  rt^ular  int»Tvals  brandies  from  tlie 
intiTiDslal  spaces  enter  it.  Thoso entering  it  near  its  terminarion 
*n»larg*».  as  they  rp|)resent  the  trunk  formed  by  the  union  of  two 
OP  more  intercostal  veins.  Oi)posite  the  10th  rib  thi*  vein  l>econic3 
Bteni  in  i>ositiou,  and  is  doread  of  the  aorta  iFig.  107,  V.  az.).  The 
y.  azygos  can  not  be  traced  cau(hid  of  the  diaphragm. 

S  921.  V.  sternalis  (Fig.  101,  V.  stm.,  99. 100>.— About  opposite 
'he  .^1  rib  thi*  sternal  veins  enter  the  prieoava  as  a  single  trunk,  lint 
■^^•n  the  atenmni  there  are  two  reins,  one  on  each  side  just  uiesad 
**f  the  corresponding  artery. 

%  022.   V.  brachio-cephalica  s.  innominata  (Fig.  101,  103.  107, 

^'  brcph.). — If  till"  tlijnius  body  is  present,  snjiarate  it  from  the 

P^'^cava.     About  opposite  the  1st  rib  the  |)rfficava  will  be  seen  to 

**^  formed  by  the  nnion  of  two  nearly  equal  branches,  the  W.  bra- 

^B^io-cephalicce.    Carefully  isolate  the  right  one. 

^     i  923.   v.  vertebralls.— Very  near  the  1st  rib  this  large  branch 
'^tfcfti  the  dorsal  side  of  the  bracliio-cephalica.     It  comes  from  the 
I     *>tain  through  the  vertebrartfrial  canal  in  counection  with  the  ver- 
i     *el)ral  artery  (Fi<;.  104,  A.  vrt.  i. 

^^     I  924.   V.  Bubdavia  i^Fig.  i^^^^ust  beyond  the  entiauce, 
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the  V.  tcrUbralU  tlie  V.  frrar?iit^rrpkolifVi  is  formed  by  the  union 
of  two  Dearly  equal  bmnrhed,  tbe  tultclaciart  vein  and  the  external 
juffular.  Tbe  V.  gobrlavia  mar  be  traefd  to  the  arm.  I^ter, 
in  Rtndring  tbe  arteries  of  the  arm,  it  will  be  fotind  to  follow  thera 
very  clofiely. 

I  926.  V.  joffularis  externa  (Mg.  87,  101,  103,  A^.— This  hirge 
vein  corner  from  the  head  and  iac«^.  In  the  neck  it  is  covennl  only 
by  the  skin  and  cutanfxjns  mascle.  Opjiositi*  the  cephalic  part  of 
the  larynx  there  ia  a  very  large  branch  connecting  the  jugulars  of 
the  two  sides  iFlg.  lul,  V.  (mtX 

The  external  jugular  receives  the  internal  jugular  (Rg- 101,  V. 
j<ll.  int.  I.  the  combined  tmnk  of  the  !»ul>cutaneou3  vein  nf  the  arm 
and  the  ^^  ftubsoapiilaris.  Tliis  inink  is  shown  in  Fig.  101  juc^t 
ceplialad  of  tlie  abbreviation  V.Jgl.  tnt 

W/tw  o/  (he  Abd&mefi,  eee  U  846-064.  ~ 


JIRTERIKS  OF  TIIE  THOR.AK   AKD  ARM.    (See  TtWe.  JS  916.) 

§  926.  Aorta  thoradca,  as.  fFig.  fli,  Oit,  100,  101,  102, 103, 107i. 
— The  aorta  is  the  single  great  artery  arising  from  the  left  ventricle 
of  the  heart,  llirough  it  and  it^  branches,  every  part  of  the  body 
is  supplied  with  pure  blood.  To  expose  it,  remove  the  pericardium 
from  the  ventral  wall  of  the  heart,  also  the  pne«iva,  the  septum 
mediastinale,  and  the  thymus  body  if  that  is  present  Tlie  aorta 
cunes  »har])ly  to  the  left  (Fig.  102),  thus  making  the  arrtt.s  anrtt- 
CU8.  The  blanches  of  tlie  thoracic  aorta  are  as  follows,  commencing 
ccntrad  :— 

A  A.  cardiacsB  x.  coronariee  (aee  §  856). 

§  927.  A.  brachio-cephalica  j?.  Innominata,  ^r.  (Fig,  101,  103. 
103, 107|. — Tliis  arises  from  the  convexity  of  tlie  aortic  arch  and 
poflBM  almost  directly  cephalad.  Very  near  its  origin  it  gives  rise 
to  the  A.  mediastinalis,  which  passes  ventrad,  then  to  the  A.  ta- 
roiuka  ttinUtra  iFlg.  101,  1()2,  U)2,  A,  103,  A,  C,  and  107),  and 
the  A.  caroildea  d^xtra.  Sometimes  the  two  carotids  arise  as  a 
sinfrlo  trunk  (Fig.  102.  At.  After  the  origin  of  tJie  carotids,  tlio 
A.  brachio-cephalica  is  continued  as  the  ^4.  suhclada  dextra  {%  938). 

§  928.  A.  aubclavia  sinistra  (Fig.  101,  A.  sbclv.,  102.  103.  A. 
ebclr.  sin.,  107,  A.  s.).— For  the  branches  of  the  A.  subclaria,  see 
gg  934-045  and  the  TaWe  (§  916j. 
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AA.  intercosUles  (10  pairei,  (Fig.  103.  AA.  co«Ulc«).— Tbe  iDiercMtal  arteriea 
^Tm  off  from  the  domi  side  of  Ihe  ftono.     Each  fiABsefl  to  sn  inierco*ital  cpoo*  sad. 
tflTldtfC  tnui  tlirec  bnnclien.     One  of  these  posses  ventrad  along  tb«  cnwltl  nur^in  uf  the 
<«pbmlic  of  the  twu  riT«  ln-lwtx-n  wliicb  U  vxWnds  (Flf.  KKI' :  nootbvr  piwi  In  tfio  deep 
oseles  of  tbr  tjack.  and  ilwtblrd  enters  the  8]i)iial  ranal  tliiuugh  the  inlervrrlcbrol 
moo  :  SLi*  i,  4h4. 

%  080    A.  bronchialiB. — Tliu  arteries  (2)  to  lh<:  lungti  arise  fiibcr  fnim  iXia  aorta  itjwif, 
>nt  u)<|<t«tit«>  ilti'  rtHit  of  the  lung,  or  frum  the  4tb  iiUcrmftal  ari^rit-tf.     They  acoi)ni[«iiy 
the  lirDOrlii  to  lht>  luii^ 

i  931.   AA.  ociophageue  (*3-4l.  iFig.  107.  A.  <r)9.).— Tlicae  aro  all  iraiall  branches  and 

aonetiniM  arise  ftom  the  iDlc^-nxwtiilii  Inittrad  uf  iliv  iu>r(a. 
$  088.   AA.  lumbales  (3-3  [mint). — On  Acaiuut  of  \.\\v  Kr<«t  cauilnl  pntjet-tion  i>r  tho 
pbranrni.  2-U  pain*  of  tlii>  liiRilmrarterieH  are  giveu  off  bj  the  thoradr  aortu.     Rardjr 
the  .-1.  cttliaoi  aruKn  in  x\w  thnmx  (^  06fi). 

§  $133.  A.  lubclavia  dextra(Fig.  102,  A.  shclr.  doxt.).— This  is 
continuation  of  tlie  A.  bracJtio-cepkaKca  periphorad  of  the  origin 
[of  the  right  carotid.    Tt'ar  away  raivfully  any  connective  tissue  cov- 
ering it  as  far  periphorad  as  the  ectal  margin  of  tlie  first  rib.    Note 
tile  large  n*_*ne  covtrmg  its  ventml  fac-4'.    This  is  the  rar/us  (Fig. 
I(f7  and  1()8 ;  the  recurrent  tarr^ngefil  hranch  may  be  seen  winding 
lond  to  its  dorsal  side  (Fig.  108,  N.  1.  r.). 
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BiuKciiea  op  tbe  A.  SrBci.AViA. 

%  034.  A.  vertebralis. — This,  the  first  branch,  arises  from  the 
ffplmlic  surfacf  of  tlie  subclavian  atid  laisflcs  dorso-cephalad  to 
ttiter  the  vtTtebrarterial  canal.  It  passes  through  this  to  the  brain 
tPi(f.  102,  103,  A.  vert.,  104,  A.  vrt).  In  Fig.  104,  the  doi-sal  wall 
of  the  vertebrarterial  canal  is  removed  and  the  arterj-  shows 
thn^ugliout  nearly  its  whi^if  rxiciil. 

$  935.  A.  stemalis  s.  mammaria  interna  fFig.  101,  A.  stm., 
102,  A.  atm.,  103,  107i.— This  arises  from  the  ventral  surface  of  tlie 

^vMo'^i'i  nearly  opi>oeite  the  origin  of  tlie  A.  verlfbralis.  It 
lYentrad  and  n-aclies  the  sternum  opposite  the  2d  mesoster- 
1»*ber  (Fig.  49)  It  sends  two  or  three  small  branches  cephalad, 
tliPD  pxtenda  caudad  along  the  st<'muni.  and.  as  stat^xi  above,  is 
laierad  of  the  sternal  vein.  Branches  of  this  artery  anastomose 
wiUi  the  (ntftcosUil  arttries  <,%  929i,  with  the  phrenic  on  the  dia- 
plimgra,  and  with  the  epigastric  on  the  abdomen  (Fig.  101 1.  The 
It'ft  sternal  also  usually  supplies  the  A.  pericardinca  to  the  peri- 
cardium. 

%  D36.  A.  intercostalis  superior  (Fig.  102,  A.  cstl.  superior).— 
Jaat  as  the  subclavian  crosses  the  first  rib,  this  artery  arises  from 
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its  dorsal  surface.  It  extends  only  2-3  mm.  Iwfore  dividing  int<^ 
two  trunks.  One  extends  caudad  ou  tlie  ental  wall  of  thu  thorax, 
supplies  the  1st  and  3d  iuterco^tid  spaces,  and  then  passes  between 
the  1st  and  2d  rilw  to  be  distributed  to  the  deep  muscles  of  the  back. 
It  may  be  followed  by  tearing  away  the  muscles  with  the  tracvr. 
Tta  final  distribution  can  best  be  foUowt^  after  the  removal  of  the 
scapula.  The  other  bninch  passes  cephalad  nearly  }>arallel  with 
the  A.  vertebralis,  and  reaches  the  doi-isal  hide  of  the  great  nerve 
trunks  of  the  brachial  plexus  (Pig.  lOT).  It  is  distributed  to  the 
M.  serratus  rmiffnus  (§  664).  After  the  section  of  the  brachial  ves- 
sels and  nerves  and  the  laU^riduction  of  the  scapula,  it  may  be  very 
easily  traced. 

§  937.  Axis  thyxoideus  (Fig.  105,  A.  specp.) — Just  laterad  of 
the  1>^t  rib,  this  trunk  takes  its  origin.  It  passes  laterad  along  the 
entiil  surface  of  the  clavo-lrapezius  muscle,  sending  two  or  three 
branches  cephalad,  the  must  important  one  being  to  the  ionf/us  cofli 
muscle.  The  part  extending  latenid  is  called  tlie  A.  suprascapu- 
laris.  The  A.  guprasnnpulari^  supplies  the  clavicular  end  of  the 
M.  claT}o-trapezlus  and  the  lateral  surfacx.*  of  the  supraspinahti. 
lis  principal  branch,  however,  accompanies  the  suprascajmlar  nerve 
between  the  sn])raspinatns  and  subscapularis  muscles  and  enters 
the  supraiicapnlar  fussa  about  opposite  the  base  of  the  acromion. 
In  the  supniHpiuous  fossa  it  divides  iuto  two  brandies,  one  being 
distributed  to  the  rousi-les  in  tlie  supraspinous  Fossa,  while  the 
other  passes  thniugh  the  InHsura  magna  (Fig.  45)  and  is  distributed 
to  tlie  structures  in  the  infraspinous  fossa  (Pig.  43).  The  scalpel 
as  well  as  the  trncer  should  be  used  in  tracing  this  vessel. 

§  938.  A.  axillaTis  (Fig.  H>5.  A.  axl.i.— This  is  the  continnatio" 
of  the  A.  sn.bti>:t'.ia  luterad  of  tlie  1st  rib.     It  is  very  intiumttil] 
associated  with  the  axillary  veins  and  nerves. 

g  930.  A.thoracica  anterior  (Fig.  102  and  105,  A.  thr.  ant.^ 
This  is  tlie  first  branch  furnished  by  the  A.  axillaris.  It  arises  from" 
the  ventral  surface  of  the  axillary  and  jKisses  with  the  nei*ve  of  the 
same  name  (Fig.  105)  ventrad  to  the  pectoral  muscles.  If  the  pecto- 
mld  were  divided  at  the  proper  level,  this  arter>'  would  remain  with 

arm.  ^^ 

"§  940.  A.  thoracica  longa  (Fig.  102  and  105,  A.  thr.  longa).-^^ 
It  arises  at  about  tlie  same  level  as  the  preceding  (^  939)  and  passes 
nearly  caudad,  sending  several  small  branches  to  the  pectorals,  but 
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fmnbuti'd  iiHncipally  to  the  ental  surface  of  the  M.  lati^si- 

§  041.  A.  clrcumflexa  iPig.  102,  105,  A.  crcin).— After  the  A. 

tioractca  longa  hus  been  tmced,  cut  ttirough  the  pectoral  mass  and 
he  ^F.  epitrtx^hharis  (g  681 )  along  tlie  caudal  edge  of  tlie  M.  bictrps^ 
that  is,  nearly  parallel  witli  the  humerus.  Turn  the  muscles  aside, 
and  there  will  be  exposed  the  vessels  and  nerves  of  the  bmchium. 
Abt>ut  opposite  the  trochiu  (Fig.  45,  B)  the  axillary  artery  will  be 
found  to  divide  into  two  sliglitly  unt\]ual  i>art8  (fig.  102,  U>5).  The 
larger  of  these,  the  brachial  artery,  continues  along  the  arm ;  the 
otlier,  the  common  trunk  of  the  circmr^ex  and  stthscapuhir  arteries, 

jroceeds  toward  the  surgical  neck  of  the  himicnis  for  about  1  cm., 

then  it  divides  into  the  branches  just  named. 

The  circumfier  passes  between  the  subscapularis  and  teres  mus- 
ics in  comjmny  with  the  circumflex  nerve  (Pig.  105) ;  it  winds  dor- 
illy  around  the  surgical  neck  of  the  humerus  and  is  distributed  to 
le  tri(^ps  muscles,  and  its  terminal  branches  pass  to  tlie  ental 
ipect  of  the  M.  chicodtUokh'un.     Demonstrate  these  by  sc]>arating 
acruniio-  and  davo-th'ltoid  muscles  and  niising  tlie  cephalic  bur- 
lier of  the  latter.     Brandies  of  the  cii-cnmtiex  ai-teiy  and  nerve  will 
»n  ramifying  on  ita  ental  aspect. 

%  942.  A,  aubscapularla  <Pig.  103,  105,  A.  sbscp.V— This  arises 
in  common  witli  tlie  ciiTumflex,  as  stated  above  i§  941);  it  passes 
wmewhat  laterad  and  is  distributed  principally  to  the  structures  in 
\\vi  »\ib9capfihir  fosm  (Fig.  44'.  Several  branches  are  furnished, 
however,  to  other  strnctun^s,  viz.,  MM-  lAitinftimufs^  iReditric/^ps  and 
dtrmo'humeralis.  Tills  arterj*  and  ita  branches  are  best  followed 
*fter  section  of  the  axillary  vessels  and  nerves. 

i  D43.  A  brachialiB  (Pig.  102,  105.  A.  br.).-^Thi9  is  the  artery 
of  the  brachium.  It  is  a  direct  continuation  of  the  A.  axillaris  per- 
ipherad  of  the  origin  of  the  common  trnnk  of  the  circumflex  and 
.^Jncapidar  iS§  941-3).  Isolate  it  with  the  tmcer  by  tearing  away 
•Mhiective  tissue.  The  median  nerre  and  brachial  rein  lie  ectad 
^iland  should  be  removed  or  turned  aside.  In  its  course  along 
^li^  candal  side  of  the  arm,  the  brachial  gives  rise  to  stneral  un- 
t&nied  muscular  branches  and  the  following  named  branches: — 

<A)  A.  circumflex^  Anterior  (F\g.  I0>?     U  is  tlic  diuall  tcimcI  puslair  between  «  and  p 
'''.v.  m.  wpira'U  ").— It  pvwn  to  tbc  caudBl  uutripo  vf  tliu  M.  Irioepi,  waA  ibco  vends  a 
bnnHi  proximftil  to  the  beoil  of  the  kuments. 
23 
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<Bt  A.  profanda  superior  (Flfr.  lOS).— Tlilg  arUM  oppodbt  the  RiiUKDla-«pit«l  lu-rre 
(Fig.  i05)  eiicl  Mlowa  its  coaivc. 

(C)  A.  nutriens. — In  Fig.  105  it  Is  the  vu»cl  p«iwiDg  butween  the  ^.  iLiid  the  6r.  ItW 
rvprt-Betilftl  tnn  lai^c.  It  pas8e«i  to  the  bane,  and  entfring  tho  ouiriuDt  rutBmili,  !•  dittlib- 
uttHl  to  ikc  stiaft  of  ttit<  bnmerus. 

(D)  A.  Anastomotic^  magna  IKii;.  103,  N>twe«o  tlie  abbreTlatloiu  hmr.  and  trt.,  aeai 
the  diiilal  I'nd  or  tho  UumiTtm). — Thiti  arlvry  pnimea  ta  the  conrexlty  of  the  elbow. 

C|H<n  reaching  ilif /uniificn  epitrochltnrr .  thu  A.  brachialis  travene«  it  tn  eompuy 
with  the  Jiuilian  nerve  (Fig.  l(li>,  106}  and  rf-ucLw  tliv  CQUcuvity  of  the  elbow. 

§  9-y.  A.  radialifl  (Fig.  102,  105i.— Tlie  brachial  artery  distad 
of  the  concavity  of  the  elbow  is  continued  aa  the  radial.  Tt  paisik^ 
caiidad  of  tlie  t**iKlon  of  the  b/'a'ps  muscle  and  entad  of  the  prona- 
tor leres  iFig.  10i5,  §  7iH  i.  About  opposito  the  middle  of  the  a-nU.- 
brachittm  the  radial  artery  is  covered  only  by  skin  and  fascia.  At 
this  point  tlie  ai-tery  divides  into  two  unequal  branches;  theBtnaUt^r 
or  ventral  one  follows  the  radial  nerve,  wMIo  the  prindi>al  one  in- 
clines dorsad,  and  just  distad  of  the  styloid  process  of  the  radiua  it 
curves  around  to  the  dorsal  side  of  the  manas. 

To  p.rpoxf  (he  artfry^  divide  the  M.  pronator  teres  about  2  cm. 
fmni  its  ruigin  and  turn  the  two  ends  aside,  and  divide  longitudi- 
nally  tlie  antebrachial  fascia  along  its  ventral  aspect 

TJie  radial  artery  gives  rist?  to  several  muscular  branches  thai 
are  unnamed  and  to  the  following  named  branches: — 

(A)  A.  radialis  recurrens- — Tim  ariwa  in  tho  concaTity  of  the  elbow  on  the  candil 
side  of  the  fvndon  of  ihu  biceps  (Fig.  105).  It  i»  diatrihuiod  to  tb<>  Tarioua  stmct^uv*  b 
the  etmcHvlty  of  the  elbow. 

(B)  A.  ulnaris  recurrens  (Fig.  105^ — Tliip  is  abowo  In  the  flgoro  as  arlsini;  from  tkf 
radial  opposite  The  point  wliert  it  cdmssob  the  M.  bireiig.  It  extends  proxiciad  to  the  mv- 
turt*s  at  tht!  o<iavt<Titj  of  ilie  (•Uk>w.  tt,  is  called  ttlitar  rtftirrent  on  account  of  its  dlMd- 
bution,     (W  iiasiia.  A,  I,  408,  flnd  Orar.  A,  !iSQ. 

(C)  A.  interosseus  posterior. — This  urtcrv  arises  tram  llie  eatal  aspect  of  the  ndti 
just  distad  of  the  tendon  of  tb^  bicepw.  It  extends  oeariy  dirertly  dorsad,  and  may  b> 
doiuontttnited  by  k*aring  away  ilu*  mti«cki!  Hurmnniling  it 

iDl  A.  interosseus  anterior  iFip  105.  A.  iniemmiMis).— Thb  artery  ariaoa.  eitker«r 
aratt'ly  uroa  a  cx)uin)nn  trunk  with  ihi>  ulnar,  frtmi  the  cntal  aspect  of  the  radial  •Imii 
8  cm.  fnim  iJie  Fm..  epitntcMettrf.  It  paiwiv  distad  along  the  antebmchium  on  lb<>  mtnl 
side  of  the  intcrofwcns  llfrnmoiu.  Il  may  t-atiEly  he  followed  by  turning-  the  radial  artif? 
slightly  oaide  and  then  se]«ratiug  the  mowle«  with  the  tracor. 

g  945.  A.  ulnaris  (Fig.  102  and  105). — In  man  the  ulnar  artm 
is  about  equal  in  size  to  the  radial,  and  the  division  of  the  brnchial 
to  form  them  is  very  near  the  elbow  (»r  even  in  the  bmcihiiini  (Qiuuu, 
A,  I,  403) ;  but  in  the  cat  the  ulnar  is  so  small  that  it  is  sometime? 
not  injected  at  all  with  plaster.    In  its  course^  and  distribution  il  eOh 
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icepond^  however,  with  its  human  homolo^u*.  It  arise?  from  the 
tal  ut  about  the  junction  of  the  i>roximal  and  middle  thirds  of 

,e  antebrachium,  and  is  covered  at  its  ori^n  by  the  M.  pronator 
teres  (g  701).  It  pa-Si»<*s  enndad  and  dislud  along  the  ent«l  surface 
of  the  tlexor  muaoles.  and  Jinns  ttte  ulnar  nerve  at  about  the  jwint 
of  its  division  into  a  dorsal  and  ventral  branch.  The  artery  divides 
at  this  point,  and  the  two  bniucheu  accompany  the  two  branches  of 

6  ulnar  nerve. 
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Posture.— Dorsicumbeut,  the  limbs  fastened  laterad  with  eonis 

Kig-  7G). 
g  940.  Preparation.— The  arteries  and  veins  should  be  injected 
th  plaster  as  directed  above  (g§  852-302>,  or  the  thorax  may  be 
ojiened  and  the  thomcic  aorta  and  i>ostcava  inject^-d  caudad ;  the 
latt4>r  is  easier  done  if  the  thonix  is  t<j  l>e  studied  on  a  different  cat. 
§  047.  Exposure. — About  halt"  an  hour  after  the  injection  is 
shed,  open  the  abdomen  as  directed  for  Uie  ex]KJSure  of  the 
;ra  (g  710). 

VESA  Port*.    (Sw  Table,  g915.> 

TV  rtmlp  of  ilie  |>orul  vi-aseU  will  be  gnwily  (srlHtated  br  injwtind  th^n.  To  dm 
Ikift,  turn  the  duodenum  to  ibe  I«rt.  and  extendia/r  uIodj;  tho  moModnodcnum  i%  738>.  near 
ttw  ed^  of  Ibe  do'xleiial  part  of  the  pawreas,  win  be  h>cd  a  lai^  tcimI  filled  wllb  blood 
ir.  Mvmfmoa  imperior).  IitjfCt  (die  vftwl  toward  tlie  liver,  latertinf^  tlie  canula  aboat 
ffforilc  ihe  caudiil  eud  of  (ho  p»iicreu».  Employ  uDfulnnxl  plneUT  or  Ibsl  colore*]  with 
ttexM  frmtn  or  yellow.  All  the  lar^r  |wirtul  Vfesulp  will  be  fi11f<)  i>x<^-|il  Iht*  |icriplirml 
Ttn  of  the  V.  autinteriea  tuptrior,  and  that  may  bo  BIM  by  rarersiDg  the  dlrccttrm  of 
^^  Uuianala 

H     It  will  be  necessarj'  to  change  the  position  of  the  viscera  often  in 
^A^^ing  the  portjil  vessels. 

^HM'948.  V.  meeenterica  superior,  as.  (Fiis.  103,  107,  V.  to.  b.). — 
This  mllfcta  the  blood  from  the  small  intestine.  Ti-ace  it  from  the 
poiut  where  it  was  injected,  first  pcripherad  along  the  small  intes- 
^iw,  and  then  centrad  to  a  point  opposite  the  |>ylorus. 

i  MS.  V.  mesentericE  inferior,  ax.  (Fig.  107). — TfaiH  aiually  ranptlw  Into  ibe  pn- 
*4ig  Bbuul  opi>owl«  the  ampalla  of  Vatrr  (Fig.  84),  or  h  may  empty  Idio  the  followiof;;, 
**ill  Sita.     It  L*i]tiu«  from  Hic  largo  iatcstlne. 

I  KQl   V.  K&itro-ipleDtcaL,  ai.  —This  Jolni  ilic  portal  slightly  nearer  the  Hrpr  than  the 
i  |l*aditig  <  §  WO). — It  comeM  from  the  spleeu,  flrom  part  of  the  Monuuh  and  tem  the  tpmiro- 
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the  poatcava.    The  left  is  slightly  ccphala<l  of  the  right,  and 

'iins  usually  lie  caudiid  of  the  correspoudiiig  arteries  (Fig.  103). 

"ft  renal  veiu  usually  receives  the  V.  sperraatica  and  nearly 

vs  contains  a  pair  of  valves  Just  ceutnid  of  the  entrance  of  the 

:'ennalica.     Tlie  riglit  uiay  also  contain  valves,  hut  it  rarely 

;cs  the  V.  spervuitmi  dcxtTa.    Both  often  receive  the  Y.  adreiio- 

•^aliif.    Tlie  V.  renalis,  like  the  A.  renalis^  may  Iw  double  {§  96&), 

dy,  when  tlxe  postcava  is  divided  sufficiently  far  cephalad 

E2),  the  V.  reiuillH  may  empty  into  the  corresponding  division 

od  of  into  the  pusteaval  trunk. 

UflO.   V.  spermatica  (male),  ovarii  (female),  (Fijf.  101\.— The  lefio[)ens  alraast  inva- 
f  Iniu  tlie  \ef\  n-nul  i^  9<')9),  whilrf  x\w  ri^lit  nrar]}'  itwaj-s  riii]ilii'«  ilirectty  into  t1i(> 
~aVB.     Both  an*  giiurded  liy  a  \ttAr  of  vaken  abont  5  mm,  rrooi  lli(.*ir  uioutli. 

ic  V.  siK'nualicu  mturni  Mood  Uvaa  tlte  Xf^fXt.  tawX  lienoo  i«sae8  Dearly  long^tudlnuIlT' 

''.alad  tlirniurb  tVie  inguinal  ring  (^  768}  lo  the  pnint  wlioro  it  empttea.     It  ts  vrty  8l«D- 

«iul  niuA  l>^  traced  with  f^reat  care.     The  V.  onirii  in  macJi  nhnrter,  pones  oUiquoIy 

fitnn  tbi-  o\iu7',  aud  ittcrvaMH  ^niuly  In  dIxc  duricfr  fr(>Miatk>t]. 

001.   V.  iUo-lurabalis  <Fig.  tl>l). — Tliii«  ciiUtra  ctie  jiciitii>ava  nt  right  anglea  nearlj 

jia  t)tp  VriMd  Uii  kV\^.  51).    U  rzionu  blood  from  ihtt  free  or  vctitnl  sorfaee  of  Iha 

in  thi^  rt-^don. 

DivisionB  of  the  Fostcava. — UfiualJy  the  postcava  is  a  single 
B^an  vi?j»s(il  until  it  reaches  a  point  opposite  the  juuction  of  the 
H  and  7th  lumbar  vertebrie.  Ilore  it  lies  between  the  aorta  and 
BHpiiuil  column;  hence  the  aorta  nhouid  1>h  removed.  But  tliis 
Ht  of  Iho  dissection  should  be  defen-ed  until  the  arteries  have 

■  ,  -   N.ii  (?;i»a~»). 

"  -  j.,_    Branches: — ^V.  iliaca  communis  iPig.  101,  A).— ^The  post- 
to  the  cut  is  formed  by  two  equal  trunks  opposite  the  junction 
7th  lund)ar  veiiebrin.    Kach  trunk  is  one  of  the  c&m- 
•  nJi.    Sometimes  (nuce  in  about  ten  casesi  the  postcava 
theonmm^Mi  iVnu'JS         h  farther  cephalad,  ntrely  even 

es  the  postcava  is  on  the  veu- 
•  ij^^^  on  its  dorsal  sitU-. 

^^  —This  large  vessel  comes 

orsad  of  Pou part's  liga- 

g  t:J0fl4i  to  form  the  V. 

"*d  peripherad  upon  the 

'  :i  jiair  of  valves  that 

The  valves  may  be 

udinally  and  then 

B,  O,  §130).    This 
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splenic  part  of  the  pumcM.     Trace  it  to  these  puu.     It  may  also  receive  the  venels 
meotiODed  in  ^§  940,  930. 

§  951.  V.  portfls,  az. — The  tmnkfonned  near  the  pyloros  by  the 
VV.  mesenterica  and  the  V.  ga^tro-splenica  is  called  the  Vena 
porta.  It  passes  to  the  liver  parallel  with  the  ductus  choledochus 
communis  (§  746  [3]),  and  receives  the  following  branches  when 
they  do  not  empty  into  any  of  the  preceding : — 

§  953.  V.  pancremtico-daodenalis,  la. — ComiDg  from  the  paneieu  and  the  doode- 
nam.    This  reoael  empties  into  the  V.  pnrta  on  the  dono-dextral  aide  of  the  pyloms. 

g  9>>8.  V.  gastro-«pip)oica.  to. — This  comes  fnnn  the  prloric  part  of  the  great  cnrra- 
tnre  of  the  stomach  and  the  dorsal  fold  of  the  great  omentiim.  It  empties  into  the  V- 
pffrta  oppowte  the  prlonui. 

§  954.  V.  coronaria  Teotricnli,  ti, — As  the  name  indicates,  this  oomes  from  the  lesser 
cnrrature  of  the  stomach.  It  empties  into  the  V.  porta  somewhat  nearer  the  lirer  than 
the  preoediog.  The  three  branches  jost  deacrihed  majr  all  unite  to  form  a  ringle  trunk 
before  emptying  into  the  V.  ptnim. 

Ststemic  ABDumsAL  Tects.    (See  Table,  g  91S.) 

§  955.  Poetcava  s.  Vena  cava  inferior,  az.  (see  Table,  §  915, 
Fig.  101, 103,  Poster.,  107,  Pcv.). — Turn  the  stomach  and  intratines 
to  the  left.  The  postcara,  tilled  with  bine  plaster,  will  appear  ex- 
tending somewhat  obliquely  caudo^inistrad  along  the  meson.  Just 
cephalad  of  the  right  kidney  it  penetrates  the  liver  and  is  entirely 
surrounded  by  its  substance.  Opposite  the  last  lumbar  vertebra 
the  vessel  usually  becomes  entirely  mesal  in  position  and  reaches 
the  dorsal  side  of  the  aorta  (Fig.  101\  The  vessel  may  divide  oppo- 
site the  kidneys  into  two  nearly  equal  branches,  which  extend 
caudad,  one  on  each  side  of  the  meson. 

^  956.  V.  phrenica  (Fig.  901 — These  pass  mesad  along  the  opposite  halves  of  the  dia- 
phragm, and  open  into  the  postcsTm  jost  as  it  penetrates  the  diaphragm.  Draw  the  Utct 
somewhat  caudad,  and  the  vein  mar  be  easly  demonstrated  with  the  tracer, 

§  957.  W.  hepaticc.  <u.  (10-12\  (Fig.  101).>-Theee  oonvey  the  blood  supplied  to  the 
liver  by  the  V.  porta  and  the  A.  hepatica  into  the  postcava.  They  may  be  demonstrated 
by  tearing  awar  the  liver  sahetance  next  the  postcava.  Their  number  Is  variaUe,  as  the 
lobes  sometimes  give  off  more  than  one  branch  each. 

§  958.  V.  adreno-lumbalis  (Fig.  101,  103,  107).— This  vrin  retnnu  blood  from  tha 
ndreaal  (%  760\  from  the  3i.  ptoaa  and  the  dorso-lateral  parietes  of  the  abdomoi  opporite 
tlie  kidney.  It  opens  into  the  postcava  just  caudad  of  the  liver,  or  it  may  empty  into  Ae 
V.  rena}u  (§  959).  To  demonstrate  it,  tarn  the  st<uaach  and  intestines  aside,  and  tnnpk^ 
the  tracer.     The  vein  usually  rests  in  a  groove  on  the  ventral  ride  of  the  adrenal  (Rg.  101). 

§  959.  V.  renalis  (Pig.  101,  V.  m ,  103,  V.  m.,  107,  V.  m.).— This 
extends  in  nearly  a  straight  line  from  the  kidney  and  empties  into  the 
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Idt''  of  the  pofltcava.  The  left  Ib  slightly  coplialad  of  tlie  right,  niul 
,b()tli  voina  usually  lie  caudail  of  thf.  i-orivsjKjnding  artf rien  (Fig.  103), 
^he  left  renal  vein  usually  receirea  the  V.  s^permatica  and  ntiarly 
Iways  contjiiTiH  a  pair  (if  valves  just  ceiitnul  of  the  enlraiice  of  the 
^.  ttpermatica.  The  right  may  also  contain  valves,  but  it  ran»ly 
receives  the  V.  »permatica.  dextra.  Both  often  receive  llie  V.  ctdrcTiO' 
fumbalis.  The  V.  r&nalis,  like  the  A.  renafis,  may  be  double  (§  900). 
Finally,  when  the  postcava  ia  divided  sufficiently  far  ceplialad 
(^  962),  the  V.  renalis  may  empty  into  the  corresponding  division 
instead  of  into  the  post^'aval  trunk. 

g  OQO.  V.  spermatica  (male),  ovarii  (female),  (Fig,  101). — Thp  left  opens  almwt  inra- 
riattj  into  Ibc  left  rvtml  *;J  959).  whiU'  thi;  ripin  ntairly  aln-nys  i-mplirs  directly  into  Uip 
portcava.     Doth  are  poanlL-d  by  a  pair  of  valvmi  about  R  mm.  from  tlieir  moat)i. 

Tbe  V.  a|ienualica  tvttime  blood  from  the  teBtlB,  and  lienoo  jNUises  nnarljr  longiimlituillj 
o^ihalail  Lhruoxh  the  inguiual  ring  (i  768h  to  ttio  point  whcr^  it  eni|)ties.  It  is  very  al«u- 
dorand  muA  be  tmcc>d  with  {(real  ran.-.  Tlie  K.  ottirii  Is  mucli  flhartvr.  paaso^  obltiiuelj 
latCT»il  fnitu  ihc  arary,  and  iocrijaaee  ^n^ally  in  eiz^  daring  grslatioD, 

%  901.  V.  ilifr-lumbalia  iVtu.  101  l — This  t-nwrs  tlio  i>oMcava  at  right  anglra  o«arij 
appa«lt«  the  Vruta  Hit  iifig.  5\i  h  rjlurus  blood  from  Uw  free  or  ventral  surlacf  of  the 
auiKlea  lu  ilUa  ru^on. 

DiTisions  of  the  Postcava. — Usually  the  poetcava  is  a  single 
median  vessel  until  it  reaches  a  point  opposite  the  junction  of  the 
ftth  and  7th  lumbar  vertebrte.  Here  it  lies  between  the  aorta  and 
IB  spinal  column ;  hence  the  aoi-ta  sliould  be  removed.  But  tins 
■part  of  the  dissection  should  be  defen-etl  until  the  arteries  have 
Wn  stndied  (?;  DOo). 

§  902  Branches:— V.  Uiaca  communU  (Fig.  101,  A).— The  post- 
cava  in  the  cat  is  furuied  by  two  etjual  trunks  opposite  the  junction 
of  the  0th  and  7th  lumbar  vertebra?.  Eacli  trunk  is  one  of  the  i^m- 
"nm  iliac  ceins.  Sometimes  (once  ia  about  ten  crises  i  the  poatcava 
•Itvidt'S  into  the  eommuu  iliacs  raiu^h  farther  cepliahul,  rai-ely  rven 
tt-phalad  of  the  kidneys.  In  such  cases  the  postcava  is  on  the  ven- 
tml  ur  lateral  asi»ect  of  the  aorta,  never  on  its  dorsal  side. 

§  96:^.  V.  iUaca  externa  (Pig.  101). — This  large  vessel  comes 
from  the  leg,  i>assing  into  the  alKlomen  dorsad  of  Poupnrt's  ligji- 
tatot  (Fig.  Hi)).  It  unites  with  the  following  i^  904)  to  form  (he  V. 
iihca  communis.  The  vein  should  be  traced  peripherad  upon  the 
DWtw.  Just  as  it  putei-s  tlie  alxlomeii  there  is  a  pair  of  valves  tliat 
UUally  atop  the  plaster  ipjtfction  completely.  The  valves  may  be 
(VBily  demonstnited  by  slitting  the  vein  longitudinally  and  then 
blowing  peripherad  with  the  blow-pipe  (Fig.  102,  B,  O,  §  130).    This 


358 


AltATOXSCAL   TBCBSOLOOT. 


demonstratioa  will  be  especially  satisihctory  if  tho  rein  is  immei 
in  water. 

%  964.  V.  iliaca  interna  iFig.  101,  A).— This  ivtwrns  blood  from 
the  pelris,  the  hip  and  the  thigh,  etc.  The  main  trunk  of  this  vein 
is  formed  by  brunches  within  the  bod}'  cavity.  It  uuiteb  with  the 
preceding  to  form  the  F.  iliaca  communis.  The  brancbee  of  this 
trunk  are  so  well  sappliod  with  vahes  that  they  are  rarely  injected 
with  plaster. 

AottTA  ABMUUKJau.    (Fig.  101, 103, 107  ;  im  TsUe,  g  917.) 

§  965.  Turn  the  .stomach  and  intestines  to  the  right,  press  npon 
the  median  line  against  tho  8pinal  column,  and  the  injected  aorta 
will  be  felt.  It  may  be  exposed  by  tcaiing  away  the  peritoneum 
with  a  tracer  Commence  at  a  point  just  caudad  of  the  diai)hragm, 
exjHKse  the  aorta,  and  note  the  following  branches  and  their  anas- 
tomoses : — 

^  966.  A  coeUaca— Coeliac  axiis  a^.  (Fi|r.  101,  103,  107)  —As  tlie 
aorta  enters  the  abdomen — sometimes  just  before — there  is  given  off 
a  large  trunk,  the  aeliac  tuns,  which  extends  nearly  ventrad.  Tear 
awuy  the  peritoneum  and  connective  tissue  covering  the  vessel,  and 
note  the  foDowinp  branches  and  tlieir  distribution  :— 

(Ai  A.  phrenica  s.  A.  diaphragmatica. — This  arter>'  is  some- 
times given  off  from  the  ceplh'Uic  side  of  the  cceliac  axis  near  its 
oriuin  from  the  aorta.  More  frequently  it  arirfes  from  the  A.  adre- 
nolmubaJiH  {i  968).  It  soon  dividfs  into  two  branches  and  is 
distributed  to  Ibe  diaphragm. 

(B)  A.  hepatica,  az.— Turn  the  liver  cephalad  and  draw  the 
(rtomacli  sinistro-caudad.  Tear  away  with  the  tracer  the  jHiritoneum 
from  the  It^saer  curvature  of  the  stomach,  and  the  aeliac  ajris  will 
appear.  A  large  branch — A.  kcpaiica — will  be  Been  arising  from  the 
(TQOliac  axis,  and  extending  dextro- ventrad  toward  the  liver.  Trace 
it  by  tearing  away  the  peritoneum  and  connective  tissue  with  the 
tracer.    Nearly  op|)osite  the  pylorus  it  divides  into  three  trunks ; — 

(a]  A.  hepntitii,  onntlnulng  lo  \.\w  tiTPr  and  aending  bnoolioa  to  each  of  Ibe  lobes. 

(bt  A.  ^Mka.  to  Ihp  ehfilecyrt  iT\g.  79l. 

(ct-  -i-  gatrO'duodfnaiU. — Tills  ii  od  the  doml  Bido  oftbe  pTlonift.  It  furaisbua  three 
naiuH)  timnches ; — 

(1|  .1.  p]/(9riea.  extpodlofr  froni  about  opposite  the  pjlonis  aloug  the  leawr  eiinmture 
of  ibe  noniacb,  and  fiaaUj  REUBiotuocttuf;  with  the  A.  taronaria  tmtrlftiU.  The  A  pjibr 
tea  ■otuetlnKW  arilM  dlrrcll*  frini  tin*  .-t.  hepiUiea.  aa  Id  man. 

(3)  A.  f/oMra-epiptoica  tbr-rfro,— Tbw,  like  Uie  prnvdiog  and  foUowlng,  paaM*  donad 


SHA.YCUES    OF   TBS    AOHTA    ABI>0)tIXAUS. 


S58 


_4f  tlja  pjrlonu :  thea  it  exteads  along  iho  f^^ater  canmlure  of  the  nomncli  in  the  Tential 
<>t  \\m  great  omcaiom  Dcar  \i»  atuu:limoni  tu  tUe  stoaincli.     It  auantouiuwa  witb  k 
LOcU  from  ibf  iipk-t*[)  [gwttru  cpipioica  liniftnt  ^) 

(3)  A,  fianertatteo-ditodeiMli*  wuperiur. — ThU  pitaee*  slung  tlir  <li>rMl  m^  ot  the  pflo- 
Ibtn  to  the  left  uf  the  duodenum.     It  finally  amulnmoiMw  with  iIip  pancn-atlco  duocks 
ulis  ioferior  (Fif;.  81). 

(D)  A.  coronAria  ventriculi,  at. — TtiM  brancli  oriftes  from  the  oBUnc  nxis  only  sllgliUy 
(wrlfilieTBd  of  the  A.  lK.-patiaL,  uid  is  distributed  to  lUu  K-akt  curvaturv  of  tkc  nt'iiuacb. 
Oqo  of  it*  larjtvr  broncbcM  itnastoiuvecs  wiib  tbo  A.  pj/hnct  {i^  9W,  [1]). 

<E)  AA.  ventriculi  dorsales  (Chtiuvi-au,  A,  550),— There  &r^  u^aBlly  two  of  tlm». 
They  pan  dirMrtly  to  t]i«  domi  (titiirttnl  pftrl  of  tlie  oUrniBcti.    Tbeir  booiolt^iT  ig  doubtftil. 

(Ft  A.  splenica,  <k. — This  id  ilip  largrat  brniioli  of  Ibf  rtrliar  axtd,  and  m-cini*  to  b«  a 
eoDtinuation  of  U.  It  passL-a  to  the  ttpk-t-n,  but  tiefom  rca^Uln?  that  ori^n  divldcv  Into 
two  nearly  er|Ukl  branches,  one  goini;  to  earb  cxtremily. 

The  sploi'D  in  Humriimea  douUEf,  and  in  xiirh  n  raw  inrb  port  is  snppjivd  bj  odo  of  the 
btanchesjttit  meDtloar>d. 

Nmneroaj  imall  branches  panf^iaibc  A.  tpUuicn  to  the  iMoercas  and  to  the  itomach. 
Od«  branch  pwc-s  di^timd  la  tbe  T«mml  fold  of  the  ifniat  fiimtitiim  to  anaDtointiee  with 
the  A.  inu'tnM^piploicn  dextra  (§  DWI.  [2]].  This  mar  bv  thi-  homuluym'  uf  thu  A  giittro- 
tpipimca  mnutra  of  man.  It  la  small,  and  only  nuvly  If)  the  amutinuoajr  «liown  with  tbe 
trdinary  ploaier  inj<^ir>iL  In  fmh  apK-tniona  tbt>  artery  will  orinlain  ouffidfut  blood  to 
mabl«  OQC  to  trace  it.     U  it  of  coune  easily  &l\ed  with  a  fine  injecting  qiams  (^  1400) 

I  967.  A.  mesenterica  Bupeiior— Superior  mesenteric  arterj\  az. 
ig.  Mil,  103, 107).— Turn  the  stomach  and  intfstineB  to  the  right. 
Tbe  artery  arises  about  2  era.  caudad  of  tlie  A.  cceliaea.  Expose  it 
fully  hy  t«*Aririg  away  the  peritoneum  and  nerves  covering  it.  ITss^ 
the  &acer.  and  the  sciseors  occasionally  if  neceesarj*.  Observe  tbe 
following  branches  and  their  connections  and  distribution  :— 

(A)  A,  pAncr«attco-duodenalis  inferior  (Fig  81  [10]). — Thin  |iAffi(<sohlir|uoly  c«)>tuUad 
IblbAdaoderuil  pancreas  and  ttnnitl- rniows  with  the  A.  puncn^alico-dnodenalift  fnipr-rlor. 

(B)  A.   colica  media. — Tbi»  brauch  Is  of  considerable  size.     It   posses  to  the  large 
and  «>-nds  branehtit  fi'pliuliui  and  caudad.     Tlte  i-e>phallti  bnuich  anasuimoMB 

the  A.  e-tit'i  dtxtra  (C)  or.  if  that  \»  &hi>ent.  with  ihe  .\.  ilco.«oliciL     Tb«  eaodal 
aoastonioMM  witb  the  A.  calica  ainistru  (^  'J71,  A). 

(C)  A.  colica  dextra. — Tlds  \»  tAtva  alMcnt  in  tbe  cat.  When  preaont  It  paaaoi  to 
*^  htrKV  lnt»tln«.  and  anavtomoaes  with  Iwih  (B)  ant]  (D| 

<Dl  A.  ile(M:oljca.— This  IsaJarge  brunch,  i'xtcndlu^'diructly  to  thraecom.  It  mrnds 
"*«arbea  eaadwl  to  ihe  largi*  SMi<>sline,  where  tb<-y  annKtouioM:  with  (B)  or  (C).  and  otbvts 
o*S>halad  to  tbe  ileum,  where  ibey  anastomnse  with  the  Rtuni  intc»tini  tenuis. 

(E)  Rami  intestini  teams.— Tht^e  an  the  branches  into  whirh  the  v1.  nvArn^Kcvt 
'vprni/r  finally  brmka  ap.  and,  aB  tbe  name  Indicates,  tliey  ara  distriboted  to  the  stoall 
Uitevtioe. 

?  M8.  A.  adreno-tumbalis  (Fi^,  101,  103. 107V— Thia  artory  arire*  fn-m  tbe  »i<i"  of 
"*•  sorta,  just  ciiudad  uf  the  origin  of  tin-  A.  tut«ent<.-ricM  «ui>erlrw  (i^  967),  It  )«N(ii>a 
Juviljr  lalend,  ifiTing off  the  following  branches:  (At  llie  A.  adrenalis  to  the  adrenal, 
udiB)the  A.  phrenica  to  the  diaphragm.     The  artery  reAAon  tbe  free  or  rentral  surbiie 
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y  -iv  >l(  ««»«»  ■  ^  i*.  lw>«VT«r,  partly  oorered  br  tlw  adrenal  asd  the  oeplialie  end  of  the 
V-vP^."  '^  **'^  ^  aycwwarr  to  remoTP  the  &t  and  oonnediTe  tiaaoe  with  gnmX  cazu  fnnn 
.w  -wivtt^  AUti  t'^ivuk'  an«nea,  and  it  may  be  dearaUe  to  nae  the  foro^M  and  sdnots  to 
u;M.A<>v  bvu^b  «,vtiuvciiTe  tiwue  and  nnres.  As  was  stated  ahovp,  the  A.  lAraaka  may  be 
Mtfi/JXkxi  &>  the  ixrliar  axiv  (§  906).  The  left  A.  adreno-lnmbaliB  iniiefa  more  often  aap- 
\Aism  t^  .V-  i<hNikH»  thau  the  right.  The  left  and  iis  brandies  are  moie  earilj  demon- 
4t4fciv>^  khaa  the  righk 

§  m>.  A.  renaliji  (Fig.  101,  103,  107).— The  renal  artery  arises 
^uu  ttkt«  side  of  the  aorta  like  the  preceding,  and  passes  nearly  lat- 
t'A'uU  to  enter  the  hilam  of  the  kidney.  It  osnally  gives  from  ite 
ventral  surface  a  small  branch  to  the  adrenal,  and  often  one  to  the 
urt*ter.  The  renal  artery  is  covered  on  its  ventral  sorface  by  the 
V.  rt-nalis ;  hence,  to  obt^n  a  good  view  of  the  artery,  the  vein 
m\ist  be  removed  or  drawn  aside.  Employ  the  tracer,  working  care- 
fully in  order  that  the  branches  named  above  may  not  be  broken. 

The  A.  renalis  nsnally  divides  into  two  nearly  eqnal  branches 
about  1  cm.  from  the  kidney,  and  one  branch  goes  to  each  side  of 
the  n*ual  pelvis ;  it  is  sometimes  donble  (Fig.  103). 

§  070.  A.  spernutica  (male),  onmi  (female),  (Fig.  tOlV — This  arises  frosn  the  Ten- 
ttml  ■urfaoe  uf  the  aorta  1-3  cm.  caadad  of  the  A.  rtmdia.  It  panes  siHnewtuit  oUiqwIy 
oaudad,  sapplfing  the  ovaxy  in  the  female  and  forming  part  of  the  qiermatis  eofd  In 
the  male. 

ExiKwe  it  hj  taming  the  intestines  to  the  right ;  then  ve^  ewefnlly  tear  awaj  Uie 
lieritoaenm  covering  the  aorta.  As  the  artery  is  only  About  1  mm.  in  diameter,  gnat  can 
ia  necessaty  in  the  dissection  ;  probaUy  it  will  be  neccewary  to  employ  the  fareeiia  and 
sdnors  as  well  as  the  tracer.     In  the  feonale  the  artery  is  moeh  oooToloted ;  see  S  MdL 

§  971.  A.  mewntexica  inferior,  az.  (Fig.  101,  103,  107).— The 
artery  arises  from  the  vential  surface  of  the  aorta  about  opposte 
the  iliac  crest  (Fig.  51).    It  passes  nearly  ventrad. 

Turn  the  large  intestine  to  the  right  and  with  the  tracer  follow 
it.    Near  the  large  intestine  it  divides  into  two  branches : — 

(A)  A.  colica  sinistra,  which  extends  cephalad  along  the  large 
intestine  and  anastomoses  with  the  A.  colica  media  (§  967,  B). 

(B)  A.  htemorrhoidalis  superior.  This  passes  caudad  along  the 
large  intestine  and  anastomoses  with  the  hsmorrhoidalis  media  from 
the  A.  iliaca  interna. 

I  972.  A.  ilio-lombalis  (Hg.  lOU— This  artery  arises  from  the  dde  of  the  socta 
sliirhtlT  caudad  of  the  origin  of  the  preceding  (§  071).  and  passes  lateiad  orer  the  Tcntial 
wall  of  the  JT  jmmtj.  and  to  other  moscles  over  and  near  the  //tma.  It  is  eompatable 
with  the  A.  adrtno-tumbtdi*  (%  968).  To  demonstrate  it,  tnra  the  large  inteatine  to  the  right, 
aod  t«ftr  awty  the  peritooeam  vrith  a  tracer.  As  it  is  the  only  art«y  peMJng  laterad  in 
this  region,  it  cannot  be  mistaken. 


ILIAC    ARTERIES. 


861 


^j  073.  Diviaiono  cf  the  Aorta  abdominalU  (Pig.  101.  "Bj.^Erpo- 
an<l  Disaectiou. — Di-aw  the  uJXK'ystis  (Fig.  KM  i  caudo-vi'n- 
press  the  contents  of  the  rectum  ceplialad ;  doubly  Hgatc  and 
cut  it  opposite  the  neck  of  the  iii-ocytftis.  Cut  llie  niet*(X'nh>n 
(  (g  7:20.  and  mesentery  near  tlieii-  attachment  to  the  intestine  a,s  far 
^■cephalud  as  the  duotleuum  ;  tlien  cut  the  small  intestine  at  the  cuu- 
^^diil  end  of  the  duodenum,  and  tiirow  t!ie  intestinea  away.     If  the 

|n*maining  part  of  the  rectum  is  washed  out  with  a  sohition  of  ferric 
Bulphate  (copperas)  by  introducing  tlie  canula  of  the  syringe  into 
the  anus,  the  unpleasant  odor  will  be  avoided.  If  tlie  ur<x?ystis 
contains  urine,  it  should  be  pressed  out  through  the  urethra,  or  a 
slit  may  be  cut  in  it 
In  demonstrating  the  vessels,  employ  the  forceps  and  tracer 
Ino^ly ;  but  use  tlie  scissors  when  it  is  necessary  to  remove  any 
tougti  masses. 
I  (A)  A.  iliaca  externa  (Fig.  101,  B). — This  passes  obli(iuely  cau- 
dad,  penetrates  the  abdominal  wall  dorsad  of  PouparVs  liffament, 
and  reaches  the  cephalic  side  of  the  meros  where  it  is  called  the 

»  femoral  artery.  Just  befort>  the  A.  iliaca  externa  leaves  the  abdo- 
men, it  gives  off  a  large  bninch  fn)m  its  raesal  aspects  Tliis  branch 
supplies  the  A.  epigastrica  (Fig.  101),  then  jH^netmtea  the  abdomen 
near  the  symphysiH  jmbis,  and  sends  branches  to  the  skin  in  the 
puMc  region,  but  is  mainly  distributed  to  the  mu.scles  on  the  ce- 
j  pbalic  and  ventral  as|>ects  of  the  proximal  end  of  the  meros.  The 
tnunan  homologne  of  this  artery  has  imt  yet  lx*en  satisfai^torily 
detiirmined. 

H       (Bi  A.  iliaca  interna  (Fig.  101,  B).— This  arises  from  tlie  aorta 

^^  about  1   cm.   cuudiwl  of  the  origin  of  the  preceding.    It  psisses 

obliquely  cauilad  within  the  i)elvis  and  dorsad  of  tln^  pubis.     A 

8horl  distance  from  its  origin  the  A.  veswalis  superior  (Fig.  101) 

^K  '3  givi'n  ofl'  from  its  ventral  surface.    Tliis  small  vessel  is  the  rcm- 

^  nant  of  tlie  A.  ht/jx)(fastrica  of  the  fujtus.     It  occasionally  arises 

^'om  the  aorta. 

The  A.  Uiaen  tnUraa  rappllM  most  of  tbe  p«lric  Tisoen  eotireljr  lod  CiunisbM  pur 
'"the blood  lupplv  !•>  tbc  innDmLiuLie  KDii  meni  n^ona. 

<Ct  A.  sacra  media,  at.  (Fig.  101,  B}— 'fbe  aortA is  ounmuud  to  tbe  tail  br  this  small 
"^*%1  uterj.  which  paRMa  tlimajrh  ib«  oraliM  formi^  itj  tli«  cheviDO  booBe  t§  46S). 

tl  »ni  hi?  iKwo  by  cttmiiarinfc  tlie  0^ir,!  of  tW  rat  Miib  tliat  of  man  (Qnain,  A,  I,  S91, 
'''■T.  A,8Sl)i  that  in  Uw  cat  tb'^K  (s  uu  inmmon  iliac  aa  in  man,  bat  e&cb  lliao  Is  a 
t»wdi  o(  ifae  aona. 
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■%  974    AA.  iDmbalcs  fS  pain). — ^The  Ismlxr  arterwa  ariae  from  Ar 
at'Rtt  uppoMite  tb«  intervertebrml  fibro-cutilagea.     They  esMni  diiccsly 
JiMuncv,  and  then  nun  Uteimd  to  be  distributed  to  the  enul  or 
miujcleif  on  the  ventnl  and  Imteial  aspects  of  the  s^oal  eotamB.    A 
t>nt«n  the  interrprtebral  fonuneo  to  sapfdy  tbe  myeloo. 

§  975.  Demonstration  of  the  AA.  lumbales. — ^Tam  the  sttwoach 
to  ttie  rights  cut  the  left  renal  vessels  and  remore  the  1^  kidney 
and  the  left  half  of  the  diaphragm.  Draw  the  amta  dextiad. 
Commence  opposite  the  last  rib,  and  with  the  forceps  and  tmoer 
clear  awaj  the  fat  and  connective  tissne  on  the  dorsal  and  :aiustial 
aspects  of  the  aorta.  From  the  great  caudal  projectioD  of  the  dor- 
sal part  of  the  diaphragm,  the  Ist,  2d,  and  somettmes  3d,  pairs  of 
AA.  lumbales  are  given  off  within  the  thorax ;  hencv  the  necessity 
of  removing  the  diaphragm.  The  last  pair  is  given  off  by  the  aorta 
just  caudad  of  the  origin  of  the  A.  iliaca  externa.  Tear  and  cut 
away  carefully  the  muscles  and  connective  tissue,  and  trace  the  3d 
or  3d  A.  Inmbalis  and  its  distribution  as  described  above  \%  974). 

STBUCTURB  OF  THE   HEART  AND  BLOOD  TESSEI^ 

g  976.  Obriotu  Structure  of  the  Heart.— (A)  The  heart  is  covered  bj  a  «rr«w«  mm- 
hrane — the  ental  (inner)  layer  of  tht-  ptrutardium  (g  910). 

(B)  Its  main  sabstanoe  is  composed  of  muscle,  apparentl;^  but  not  reallj  like  the  ordi- 
nary voluntary  moscles.    Oim|)arc  S$^  704  and  709. 

Tliu  arrangement  of  rnvfidar  fatrie.uU  In  the  aurieUt  seems  to  be  oompaimtiTelj  rimple, 
nauie),v,  in  two  layi.TB,  of  which  th»  iwtal  have  a  circular  and  tlie  ental  a  loDgitodinal 
iltn'4-lion  (Strieker,  A,  183).  But  in  thn  vmtru^ulnr  itmllt  the  arrangement  is  veir  complex 
(IjualD,  A,  I,  Fig.  170).  Acconllng  to  l'<>tttKrew  (A,  194),  there  are  no  leas  than  aeren 
iiii>n<  or  Ifsa  distinct  layerH,  tliu  fllNirs  of  whicli  vary  in  direction  from  nearly  drealar  to 
iiivrly  lonf^tndinal,  with  Berural  dcgrom  of  obliquity.  The  anthor  just  named  reoom- 
mioiicIh  (p.  193,  note  2)  that  for  tlio  study  of  tht*  layers,  the  cavities  ahould  be  filled  with 
hnin  and  the  organ  tbi>n  Ixilhul  for  from  4-10  hours,  according  to  sise,  and  kept  in  aloobol 
for  n  fortnight  before  di(W(*ctlnt(. 

(C)  The  cavities  (Fig.  92)  ore  llrnnl  by  a  firm  serous  membrane— the  endocardium. 

(D)  Vitltft  and  chorda  trmlinfr  {ii,  N(I4.  KKl-884). 

i:  077.  Microscopic  Structure.— (A)  Th**  serous  covering  and  lining  of  the  heart  has 
tl»i  Kiriictim'  bi'longiog  to  soniiw  itmiolimrM's  inmerally  (§  780). 

(Hi  "Till!  muscular  fibc-ri  of  i\w  lii'sri  dlffl-r  remarkably  from  those  of  involoDtaiy 
(oriM'iilar  organs  in  g«nerai,  Inasmurh  aa  llu-y  iiresont  tranmer$e  itria.  The  stri«.  how- 
«'v<'r,  Mr*'  h*tw  strongly  marked  nnd  low  regular,  and  the  fibers  are  smaller  In  diameter  than 
Iff  tli'i  voluntary  muscles  (g  70S).  Tlioy  dlfll>r  also  from  these  in  being  made  ap  oTguad- 
ranffal»r  r^Jit  Jolnml  end  to  end,  and  nft4>n  presenting  a  branched  or  forked  appearance 
tumr  nttt.  (fitnimlty.  Each  cell  has  nnnmonly  a  single  clear  oval  naolena  ntnated  near 
ilwr  fM,u^ :  ()r.«xslona1Iy  two  nuclei  are  s<*en.  The  coll  substance  is  &iDtly  Btri«ted  km- 
ir'<'«'ilrwlly  a*  well  as  transversely  \  It  prest-nts  no  Indication  of  an  investing  membrane  or 
mu'jA^tiHtM.    As  sUted  by  Strieker,  however  (A,  183)  the  '  cells  of  moscles,  like  all  other 
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naked  relis.  must  prasflnt  a  perlpUciul  iuT^Btmeot ; '  thai  is,  tike  all  cells  whirh  forn\ 
^lan  of  a  oumpWx,  cumpact  atructiirc,  nrul  do  uot  Binipl;  fluat  free  In  a  liiimd  as  do  tLo 
luucocjrkM  la  tLe  tilixxl.  Tbt?  iuu»cular  (ilK>T«  of  Oir-  besrt  IViH?ly  tUvidu  mail  uuustouiuw. 
thf  juoetion  with  nttf^tiboring  fitx>ni  being  effected  by  the  medium  of  tlie  cull  o&^te 
above  notitHxI."    Strick«r,  A,  179  ,  Qmiln.  A,  H,  119,  340,  2BI. 

§  DT8.  Artcrise.— Tliflr  otwiou»  rtrueUtre  ia  ibat  nf  sntooili-liorcd,  Ibick-wallwl  luUis 
which  reuUti  tUt-ir  form  when  cut.    'T\\ey  ari>  i^lastic  and  flnsible, 

^  Vt9.  ifirroafli/pic  Sirueiare. — Thpy  an*  cuniposod  of  ihrt«  well-deBned  onata : — (A) 
KtMul  or  outflitle  foal,  t'lnini  ad^entitia,  of  raihor  loose  elastic  aod  white  connoetivfl  titumo, 
with  a  g<-tiLTn]  loufritudinal  dlrectioo.  (B)  Intormedlaie  ormiddle  ooet,  oompoaed  of  elas- 
tic and  whiiP  connectiTc  tiwuo  aud  cin-ularly  amngtil  muMcular  libf^n.  (C)  Eotal  or 
inner  enat,  compowd  of  elaatic  tlMUO  covered  by  taidotboliam  on  itB  free  narface. 

g  1>H0.  MuKular  niul  Ukutie  Ijfpa  of  Atltritg. — Kanvier  and  otbers  haw  divided  the 
artt^rleii  into  tbe  two  claeees  just  Darned,  froiu  tlie  prcpoaderauce  of  elastic  ti^uc  or  of  taa^ 
ciilar  fillers  in  the  middle  coat.  The  larger  arti-nt-s,  like  the  carotids,  ihe  axillary  and  tbe 
Bona,  contain  very  little  uitiwular  tiaHuo.  and  licncti  ibcy  Ijoloug-  to  tlit-  elastic  ty[)e.  The 
arUriw  of  tliv  liiidw  anil  tlio  tu[ialli.'r  artenm  gum^rally  contain  a  large  amuuut  of  miucu- 
lar  tlMue  ill  tbe!r  middle  ooal,  and  httnct'.  rejtreacDt  tb«  muscular  ty[ie. 

%  8@1.  Vens. — The  ubcious  Hruelitre  of  i\wi^  is  tbu  unie  aa  tbat  of  the  arteries,  but 
tTio  walla  are  thin,  so  that  they  coMn)«e  wWo  cut. 

§  983.  Mirroac^/pifi  StTurturf. — Tliere  are  throo  cnatP  an  with  the  arteries.  Thp  wliito 
conoectlre  tiiBua  la  inorL*  abundant  in  the  middle  coat.  Smooth  muscle  is  often  preaent  in 
the  eetal  ooat  of  aomo  lar^e  velas.  like  ibo  Ve&u  cava,  while  It  la  entirely  wanting  in 
otbers,  as  in  most  of  those  of  tbu  bruin  and  pin  uialer  ;  Quaiii.  A.  11,  ITS. 

§  983.  CapiUaricB. — "  The  wall  of  tlie  capillnriea  proper  \»  formed  entirely  of  a  einiple 
optthellold  layer,  composed  of  fliLitened  Innccolale  cc)k  joinetl  e<tj;e  to  oAf^,  and  continuous 
with  the  o)rrvs]»ondi«(r  layer  which  linee  the  art^'rica  and  veins.*'    <juaio,  A.  II,  177. 

$  884.  Tliu  »iruct  jre  of  ibu  lyuiphatic  veeseU  very  closely  reaembtes  that  of  tbe  blood 
TMmU     Quain.  A,  11,  1^. 


TilORACIC  Duel's  AND  LYitPHATlC  \'ESSELS. 

References.— Quain,  A.  I,  .MVi  Gray.  A.  -"iHS ;  Cnvlrr,  A,  VI,  RO:  aoffenhanr  (I'D- 
kMiL^r).  A.  59y;  Uynl,  A,  750;  Uornard.  A,  '253;  Loyb,  A,  «W ;  Owen,  A,  III,  611; 
MUnv- Edwards,  A.  IV,  50& :  t.'hHuveau,  A.  075;  (.'hauvcau  (Fleming),  A,  634;  Unrlt, 
A.  681. 

Instruments  aud  materiala  the  same  na  for  tbe  blood  vess(.*l» 
(§  912). 

§  985.  Specimen,  Preparation,  FoBture  and  Dissection. — Em- 
ploy a  young,  but  especially  a  Imn  cat  Two  hours  bi-tntv  death 
feed  it  2()0  cc.  of  milk  mixed  with  a  beaten  e^^.  Kill  with  chloro- 
form £§  189).  Inject  tlie  right  V.jufjnlarh  i-xtf^rnn  with  fine  mass 
as  for  the  blood  v(>ssels  (.^§  36()  and  14r»)l),  and  either  tlie  fcnioml 
artery  or  the  aorta  just  caudad  of  the  origin  of  the  A.  Ttiesenterica- 
iixferior  (Fig.  39,  101.  ^  353>.  In  ease  the  vonons  system  is  not  filh-d 
with  tine  nmss,  the  cephalic  jKirt  of  tiie  prjecava  should  be  closed 
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l»v  H  liaicnturv  or  compressor  (Fig.  13),  and  the  disaecdon  may  com- 
tuonw  filltwn  minutes  after  the  injection  with  plaster ;  or  if  injected 
with  ttno  nui&s  after  an  hour  open  the  abdomen  as  for  the  abdomi- 
luil  vi,<«vm  (i$  71U\  and  the  thorax  as  for  the  blood  vessels  (§  918), 
v\vvi>t  that  tho  left  side  should  be  cut  as  well  as  the  right,  and  the 
UMt^itudiiukl  incisions  should  be  carried  candad  till  they  reach  the 
ft^^t'  «Hlp*  of  the  abdominal  flaps.  The  diaphragm  should  be  cut 
n\At  tho  vontral  wall,  and  the  ventral  wall  removed  with  great  care 
M^  »^  tvi  avoid  wounding  the  veins  or  arteries.  With  nippers  (Fig. 
\\\  ot«>*r»»Uy  cut  the  left  ribs,  except  the  first, about  2  cm.  from 
\\w\x  ht'iuls.    Turn  the  free  edge  of  the  thoracic  wall  to  the  left. 

^  \>^\.  Vasa  chylifera,  I<aoteali. — Turn  the  omentum  vwjus 
\H^tOtuhul  and  lift  the  intestines.  Look  at  the  mesentery,  and  the 
InoU^tl  \'t'S8t'ls  will  be  seen  as  whitish  or  yellowish  lines  extending 
U»»»>itul  fttmi  the  intestine  and  nearly  parallel  with  the  blood  ves- 
m^tti.  l>niw  the  large  intestine  caudad,  and  there  will  be  seen  a 
\oty  Ihi>^*  lacteal  trunk  extending  dorso-cephalad  from  the  laige 
lUt-tMimoric  gland  (§g  731,  992,  B). 

IKirsiul  of  the  caecum  this  vessel  crosses  obliquely  the  superior 
uuv-H'ittmc  vein  (Fig.  103,  V.  m.  a.),  and  extends  dorsad  nearly 
)taml)ol  witli  the  superior  mesenteric  artery  (Fig.  103,  A.  m.  s.). 
Attempt  to  force  the  contained  chyle  toward  the  periphery,  and  the 
bt^uUnl  ap]K'arance  shown  in  Fig.  103  will  result.  This  is  due  to 
thtt  (HilceSy  which  are  similar  in  form  and  function  to  those  in  the 
Vfius  (Fig.  102,  B.  c,  §  963). 

§  087.  Receptaonlum  chyli,  az.  (Fig.  103).— This  is  a  fusiform 
enlargement  at  the  caudal  end  of  the  left  thoracic  duct,  into  which 
empty  tlie  lacteals  or  vasa  chylifera  from  the  alimentar}'  canal,  and 
the  lymphatics  from  the  caudal  half  of  the  body  (§  992). 

Exposure. — Cut  the  peritoneum  along  the  abdominal  wall  fixym 
the  caudal  end  of  the  kidney  to  the  diaphragm.  Reflect  the  peri- 
toneum and  kidney  mesad,  and  the  receptaculum  will  appear  as 
a  fusiform  yellowish  sac  on  the  dorso-sinistral  side  of  the  aorta, 
extending  from  a  point  about  opposite  the  hilum  of  the  kidney  to 
tlie  liiatas  aorticns  in  the  diaphragm  (Fig.  90). 

§  988.  Ductus  thoraciciu  sinister  (Fig.  103).— The  left  thoracic 
duct  is  the  common  trunk  which  receives  the  lymphatics  of  the 
entire  caudal  half  of  the  body,  including  those  of  the  alimentary 
(*anul — the  lacteals  or  vasa  cliylifera — and  those  of  the  left  side  of 
the  head,  face,  neck  and  thorax.     It  pours  its  contents — lymph  or, 
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uring  digestion,  mixed  lymph  and  chyle— into  the  V.  Jugularifi 
exliTiia. 

Tho  duct  almost  invaiial>ly  divides  into  two  or  moi-e  trunks  ni-ar 
the  middle  of  its  course.  After  exteuding  for  a  few  centimetere  as  a 
double  or  triple  duct,  it  may  unite  and  then  divide  again  l>efore 
emptying  into  the  vein  (Fig.  103).  See  Colin,  A,  article  Thoracic 
Duct,  for  variations  in  tlie  domestic  animals. 

§  t»89.  DUseotlon  —  Slit  the  diaphragm  ventnid  from  the  hiatus 
aorticM  'Fig.  iX>s  and  turn  the  two  enira  (ir  pillars  of  the  dia- 
phragm aside  as  shown  in  Fig.  103,  CYii^  dpkrg.  Turn  the  li**art 
and  lungs  to  the  riglit,  and,  if  the  cat  is  lean,  the  thoracic  dnct  will 
be  si'i-n  on  the  dorso-sinistral  side  of  tho  aorta,  as  a  continuation 
cepiialad  of  the  receptaoulum  (Fig.  108).  Cephalad  of  the  heart  it 
rests  ou  the  ventral  aspect  of  the  A.  subdnria  sinistra.  It  tinally 
crosses  the  V.  braehiO'Cephalica  sinistra  and,  recfiving  the  vasa 
Ipnphatica  (torn  the  head  and  nock,  empties  into  the  V.  Ju^ti- 

is  externa  near  X\w  angle  of  union  of  that  vessel  witli  the  V. 

claeia.  As  a  rule,  however,  the  thoracic  duct  o])ons  into  the 
vein  in  two  places,  as  shown  in  Fig.  103.  Both  branches  of  the 
dividp<l  thoracic  duet  may  rt?ceive  a  lymphatic  vessel  from  the  head 
and  neck.  In  isolating  the  duct,  it  is  necessary  to  proceed  with 
great  care.  The  tracer  mu.st  Ix^  employed  spaiingly.  The  pleura 
and  connective  tissue  are  most  safely  removed  piecemeal  with  scis- 
sors and  line  forceps,  as  dir<*ct*Hl  for  exposing  the  ncn-es  and  sali- 
vary glands  of  the  face  (^  777).  It  is  especially  difficult  to  isolate 
lite  duct  in  its  cephalic  thirtl,  as  it  is  usually  doublu  or  triple,  and 
«flch  part  therefore  corresiwindingly  small  iFig.  103,  A). 

Tiie  first  rib  nnist  lunv  be  carefully  cut  and  removed.  Tlie 
largest  of  the  vasa  lymphatiiTL  in  the  nei^k  n-ats  on  the  lorigus  rolU 
XDOscle  entad  of  and  piirallcl  with  the  carotid  niterjv 

8  9IM).  Ductus  thoracicuB  dexter.— Tho  right  thoracic  duct  or 
real  lyniphatir  rein  is  tin*  lurg<'  lymphatic  trunk  iuto  which  empty 
Ihe  vasa  lymphaticaof  the  right  side,  of  the  thorax,  of  the  ln^ad  and 
of  the  neck.  It  opens  into  the  right  V.  juguluris  externa  in  the 
same  way  as  the  left  emiitics  into  the  left  V.jutjidaris  erterna. 

§  001.  Xbcpoffure  and  Dissection.— Employ  the  same  specimen 
lliat  wa.'^  u«?d  for  the  left  duct,  make  an  incision  on  the  right  along 
the  neck,  and  expose  the  V.ff/r/uUiris  externa  to  its  junction  with 
the  V.  subclavia.  Do  tills  very  carefully.  ITie  rasa  chylifera  will 
be  seen  dorsad  of  the  aorta,  and  entering  the  veins  as  described  aft  t 
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Mng  with  the  dnct  from  the  thorax.    The  lymph  !n  those  vt«sel8 
rill  be  jwile,  and  hence  they  must  be  looked  for  witli  cuiv.    Tliey 
ly  usually  be  recognized  from  their  charttcteristic  ntonil^&rm 
ijifH-arance  t  Fig.  103^ ;  they  may  be  injected  (§  91)2,  A). 

LYMPHATIC  VESSEIA 

The  lympbfltla,  llko  the  veinfi,  iroutain  msnjr  ^1Uvo«.  nuking  it  Impospible  to  injfwt 
■  largi.'  tniuk  pcriplicrad,  as  witli  the  arterim.     The  vfssuIh  vaty  be  Qlled,  however, 
Lb%-  itie  puucturc  mi'tlitxl  uf  LudwtK.  H'tiiuli  aiuMHt^  Hiiri|i1v  hi  ihrutitin^  fti4hiir|>  |M(iiit«d 
I'fUialB  lutu  the  listuiM  ami  f<irciu)i  Berlin  Mtte  tlirougli  Ok?  t-atiula  with  •  HViioge. 

§  9!>2.  Iiymphatics  of  the  AmiB  and  Legs. — To  inject  these 

[pre])aix'  a  glass  caiiula  (Fig.  3*2),  leaving  the  |Mnnt  sharji.     Fill  th« 

iBmuge  with  Berlin  blue  and  connect  it  by  meauH  of  a  rubber  tulw 

to  the  nuiula.    Then  with  the  tracer  perforata  the  skin  covering  the 

pari  in  the  middle  of  the  hand  or  foot  of  a  cat  Just  killed  (se<'  gS  1*^- 

■ld4),  and  insert  the  canuhi.    Pusti  it  into  the  tissues  slightJy  and 

force  the  piston  slowly  down  ;  at  the  same  time  compress  the  ftx)t 

•  and  press  \\\>o\\  tin*  limb  in  such  a  way  as  to  facilitate  the  flow  of 
the  mass  ceiitrad.  It  is  well  to  ins4'rt  the  canula  into  all  the  pads 
on  the  ventral  surface  of  the  maiuis  or  pes.  It  requires  some  time 
to  rill  the  vessels  well.  In  the  cat  the  lai^er  trunks  follow  tlie  reins. 
If  tlie  leg  b  pressed  aa  directed  and  the  injection  long  enough  con- 
tinued il5-3(>  minutes),  the  thoracic  duct  may  be  filled. 

I  MS,  A-  Lymphatics  or  the  Neck  and  Face. — To  inject  lliMe  eiii|>loy  a  rimilftr  or 
tb«  Hunv  HirrrimeD,  stul  Itimti  the  caiiuU  In  tUo  nakMl  p]aro  fit  the  pnd  of  tbo  snout,  as 
4ttn>0letl  for  th>>  \w\  uf  ihv  Tool.  Pirss  no  the  Dose  and  fftcv.  Id  iliie  way  i\w  IrmiiliatJc 
>cseb  on  the  fan-  uud  iu  thv  tiix'k  aoJ  the  lymphatic  giBiidi  in  Fig.  m  yOt.  tj^m.)  arc  very 
•aslljr  lajnni:^]. 

$  992,  B.   Injection  or  Lymphatic  Gtaods.— The  lymphatic  gtanils  apon  an  it^ectcd 

arr  tnjeripd.  since  Ihi?  vi-miwIs  imUT  cheiii.     One  may.  however.  inJMt  tho  glaiull 

ly  ind  m  BII  the  afferent  v«»eU.     Tliis  U  fpfj-  taisily  dune  by  innerting  ihi-  caiiula  i»t 

peripheral  ed^  of  the  glaod  and  inj«ctini;  centrud.     TIh-  ^laiul  \rill  fin<t  biviimi>  Vf  ry 

ilu"  and  then  the  mnn  will  a|)pGRr  in  the  eflereni  vrieelfi.     Tlvm-  at  tho  side  fi(  the  face 

'ig  ^1  and  thr  mcwnturic  glauds  i^  T-i^)  aTm  large  aod  favoralilo  for  This  operation. 

If  it  isdniirvd  to  makf  [tcmianent  preparatidiiit  of  tlie  ii^erted  lymphatics,  tbc  blue 
luuld  be  miseil  with  Kulf  Uh  voUww-  of  the  blue  gelatin  moM  (g  1450,  Frey.  Al. 
Pur  the  (rtractoie  of  the  lympluitir  vefiwds.  we  ^  964. 

Preparation—Pig.   103.— A   cat   wa«  fed  aa  deseribed  above 

985(.    Then  the  arteries,  bnt  not  the  veins,  were  injectt»d.  nnd  the 

tbdomcn  and  thoi-ax  were  opened  a.s  there  described.    The  iiosition 

of  the  large  lacteal  tnink  crossing  the  V.  mesenterirn  fntpfrior  wa« 

then  found  as  described,  and  a  V-shaped  incision  made  in  it  with 


wdiman  (Fig.  40>«t  the  poiat  wlwffe  it  liiujui  tfe  Ttn.  A  canoia 
WM  iosnted,  bot  not  HM.  T^  t&Jectiag  BMBwastUii  and  colored 
wiifa  chroDK^  rrUow  <£  ;^44.  E>  A  tvit  gj  bIIi' |bubuc  was  exert<>d 
ID  forcing  d<nra  ibe  piilaa  <d  the  flj/iiagc.  Tbe  caanla  was  Uj;fatly 
coniprefised  vhh  the  fingers  wfaeiv  il  vas  iBwilnil  in  the  Vi'sseL 
The  reeeptamloa  and  dart  wve  alightlr  eoapveesed,  the  fingers 
bong  Bkored  at  the  mu*;  time  cephafawl.  to  ftdlitaie  the  moretnent 
Mflliiii^Ui^inni  When  the  duct  senaed  wi^U  filled,  the  oan- 
Ida  «M  KllFid  After  the  injirtioB  of  ibe  dart,  the  most  caudal 
part  of  the  postcara  was  opened  to  allov  th(^  blood  to  eescape,  and 
then  looMtj  ligatand  ocntiad  of  the  iwkaiw  Ftoallj.  the  veins 
were  hi|ected  with  bine  pliitiir(S  Stftfkora  Ibe  axilhuT  rein.  After 
an  hoar  the  oata  dk^ifera^  rMeptacolnm  and  doot  wexe  can>ftill y 
Iwlaled  as  described  abore  ij  080).  The  ^Kciinen  was  preserved 
asduMTted  1^289). 


EipUaatiea  of  F"^  103.— Adra^  Cocpam  adnaate— TW  w^tmmk  or  aoiwrnmnal 
bodj.  Aorta.  A.  m.,  A.  ranaiia — Tt«  mMl  wxtKtj-  A.  a.  a^  A.  mcacntcrica  supr- 
rior— Tfce  Mptrwc  ■«ae>l»rte  tfiwy .  ThcfaaaJ  Tvnel  wUdi  wastaftvtodexwaibiwariT 
paiaDel  villi  tUa  A.  C,  A.c^fiac»— TbrcnIiacarKrTfvuw.  A.  a4ccw^2asibali>— 
Th»  ■dm—  liaUf  artay.  AA,  Mrtalw  Th»«oaal<rtogrcntal  itrrit*-  A.  brcpfa., 
A.  Wwclria  cephtlici  TW  braahio  Mphalfa  m  laM«kM*r  mrtrrr.  A.  sbd,  sin.,  A 
Mbdaria  •taisUir— The  Irft  adbdMlaB  artetj.  A.  ibdv.  daat.,  A.  ntbclarU  dcxtrs— 
Tba  riidiS  mbcUtiaa  mrUKj.  A.  vert.,  A.  vcttebraGa— Th»  Twtebial  anery  A.  iocstl. 
top.,  A.  tntcrcsataliB  BBpCfior — Tbe  •sperinr  Intcteoatel  Tytrj.  AA.  steraalec — Tlx- 
Mmnl  "T  iaienal  mantiBuy  ancxfsa  Cardia— Thr  bcaiL  C  L  az^  Cavnm  lobi  azy^ 
(j  MIO.  ri^.  ee^  Colon  etczcaoL  Costs  (14<— BI^  IatU»e«i  tbcmremffiancra 
riha.  Cms  dpbrg.  (diaphrafmaticttinl — 'inc  nf  the  pilWmtf  Ib^  disphsa^ai.  Ductas 
thoruictu  siaiUra— Tb«  Irfi  ihonrirdtirt.  Dnod..  Dnodenvm.  Glad,  17111.,  GlaadDla 
lyntphatica— Ods  of  tbe  Ifwphatie  glaada  Seraal  smll  btaarbea  onanrrt  it  «itb  i1ip 
iajt^r<l  laclcaU.  HaaKraa — Aw  Fig.  4A.  Ilcom — Tbe  jart  of  tbe  o&aJI  iDti'«tine>  tunt 
tbe  cvcam.  Hcaocoloo—The  duptkatnre  nf  (v^Uiei^uin  briflffl,g:ij^  to  tbe  colon.  M. 
P^oas.  M.  losfBi  colli  M.  Mrrat.,  M.  fierrattis  macntu  (g  4A4).  M.  teres  (^  OSOt. 
SC.  latlaauBB*,  M.  latiwimw  doni(|i  63S>  N.  splocb.,  N.  splascbuicas — Tbe  wa 
fpludude  arrm  u^  aboira  b«re  (mc  FSg.  lOTl.  N.  g.  d-,  N.  gastnCDi  dorsalis— Tbe 
donal  ffuiric  n^rre.  N.  f.  t.,  N.  g^aatricas  Tentnlts — Tbe  reatral  ^utrie  nerre. 
N.  pbra.,  N.  phrcnicat — Th«<  l<-fi  pbrenk  iwvre.  N.  sjrmpatbicnB — ^The  left  rrra- 
pathir  m  aynipKitMnle  nnre.  Omeatam  nujos — Bpiplooa  (§  187)  Ss.,  (Ssopbasai. 
Pottev,,  Post  cava. —Ttut  tnf«rrior  or  lutcondlag  T«nft  cava.  Pancreas.  Recep.  cfayli, 
ReceptacalBm  chyli.  V.  m.  s.,  V.  meseatcrica  ntperior — ^Tbt:  saperinr  me^niiTtr  v«-in 
V,  abclv.  ftio  .  V  subclavia  sinittra— Tbe  leA  nbdariaa  veia  V.  jgL  eat-,  V  jugs- 
laris  eaterna— Tin-  fiienuil  )iii.iiJBr  rein. 

Fig   103.  A  — Tpftninatlon  nf  \\it  Vrt  thnnrlc  don. 

Vena  lubclavta  itatstra — Tbi  Uft  ftQlKlaviao  rrio.  V.  brcph.  sin.,  V.  brachio- 
cepbalica  sinistra  V.  jgl.  ext.,  V.  Jngnlaris  eatema— Tbe  exlpnuJ  ju|ruUr  ttin- 
Vas  lympb.  (lympbaticom)— One  of  tbe  lymphatic  trnuka  froni  the  bead. 


CHAPTER    IX. 

ITEimOLOflT— THE  STri>T  OP  THE  NERVOUS  BTSTEM. 
lAU  COX  am  BnATioNs — the  mtklos  (ftptSAi.  ronni  .\st>  rra  XEnvK8— Tim  rnu- 

rmAL  IT-KXltft — TITK  VAOI'i*  SEIIVK— THE  HTJirATHlC  ftTSTEM— TDK  RELATIONS  (IP 
TUB  BVMrAXniC  AN1>  MTKLESCBPHAUC  (CSHEBRO-SPINAt)  8TST3ai»— ^TRCCTTRK 
OP   HRH^OClt  HATTSn. 


Oeneral   Considerations.  —  Nerrfs.  —  Throughont  tlie 

Istributed  to  all  organs  and  menibrdiics,  there  are  white  cords 

rhich  are  neither  holluw  like  the  vessels  m>r  inextensible  like  the 

I      U'lidons,  but  composed  of  a  greater  or  less  number  of  fibers  of  a 

peculiar  structure  (§  1(>48).     Tiii'se  coitls  are  wilbnl  nenHn; ;  tlie 

I      larger  ones  are  also  distiuguinihiHl  as  trunkSy  the  siiiailer  as  fyranchfs, 

^bthe  yet  amaller  as  Iwif/s^  and  the  final  subdivisions  sl&  fibers  or  ter' 

^^tUnaJ.  JUa  me/Us. 

^H      Ijt  9(M.    Gauglta. — Tlie  periplioral  endo  of  th«  nen'M  sre  distribnted  to  the  TflTtoaji  tis- 

^Htafli«na*liiiitlni7  tli«  miuclofl,  l>nn««,  viscera,  mcmbnuiefl.  etc.    Their  ccDlral  (.-nds,  bow- 

^^  "TBT,  ire  wontT  nr  Inter  iraccable  to  coUpctions  of  ce(t»  (^  104y.  B),  with  wliich  thpy  are 

iMoni  or  Ibm  cIobfIj  wid  (Uroctlj^  coant-ctv)!.     Such  euUiwIioas  uf  cvlln,  wbe-thtT  or  not 

fotvnnjogled  with  tilK.-ra.  nrt-  called  gttngiM,  or  Mid  to  ctinstituU-  ffaiigUaair  tiwr, 

%  B9S.  Aiba  nnd  Cinerci — In  tW  gnnglia  tbe  pmy  ]>n<b>|)lum  of  thf^  oervo  cells 
Unparla  lu  the  luuan  u  luon*  or  lews  dt-ctdml  (^rity  color.  Hpnce  the  n.'niiglinnio  tiMoe  !• 
""vWUBonlj  iipokpn  of  on  the  ffrojf  matter,  or  more  tcrhnically  tbo  (suhstantU)  ein^rM. 

Bat  althoogh  thi>  conlnU  (onuU  part  of  each  norv«  6lM'r  ta  a  band  of  fcraj  t>n>to|1ann. 
is  in  mmt  ca«ea  to  complf^irly  covered  bj  a  whlt«  Bubatance  (mjfeiim,  mtAullary  tktatk 
*ekitf  MibConM  of  Sakintfin),  that  lh«  prFvailinK  oolar  of  the  flbroaa  Of-rroua  tJagae  iB 
;  and  U  i»  cfnnmoDlT'  known  oa  the  ithU*  mbKauet,  or  more  technically  tbe  <«ub«an- 

g  906.   Primary  TUvUiona. — Tlie  nen'es  and  ganglia  may  be 

>QvvniL*ntly  considered  as  forming  two  great  divisions  which  are 

^Jl**rably  distinct  in  Iwalion  and  functions,  but  are  nevertheless 

^luitomically  connected  and  physiologically  associated  :  they  are 

[tin #ympaMfc  (sympathetic)  and  the  mytlei\Axphalic  (cerebro-spinal) 

Urtohs  systems. 
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Tlie  latter  is  more  directlj'  oonnectpd  with  tlif  shiti  and  with  the 
skehtid  muscles  which  aro  coninioaly  voluntary. 

The  former  is  chiefly  tli8tribut**d  to  the  viscera  and  to  the  vascu- 
lar system^  and  is  regarded  by  some  as  merely  a  deptrndnncy  of 
the  other. 


^  997.  Ctntmi  and  PfripHrrnl  Port!otu.~-pToviAoruii\y  ■dnptlng  Iho  arrangi-ment 
above  IndlcKted  ofi  at  ktutt  cunvcuk-til,  eiu-U  uf  ihew  ivro  gre^l  diTi^lons  of  tli«  nen-oiis 
i^steni  roriHitflH  of  m  ctntmi  Rnd  n  ptrtph^rat  itonioa.  'I  1m;  cvtilrai  (wrtion  cf  the  srin- 
pattiic  in  a  d'ftiMe  rAnin  uf  fjaug  vt  |ilai>-rl  ulnuj;  iho  vcnirul  ispt-cl  of  the  CMlumnn  ver- 
tt-brnli».  ind  thus  within  lite  viiitrol  nr  viiwi-ral  somatic  cavity.  Two  jmira  uf  tfaeae 
guDglb  juv  Bliown  in  Fi^.  109,  that  uf  the  left  side  tiiAplnreJ  ilomd.  Tlic  j  f-(i|jlii;tml 
psrt  oooiprines  ihebraruJia  from  three  ganglia,  nith  ptta'ine*  (utuatid  ntnuii};  ur  apon 
the  viscera  und  ve^mt^ls.  nml  nunieroiio  khiiiII  gauglia  lo  the  n-alla  of  ibo  inic«alnp  and  olae- 
wcit.-ro.  Tlii-dfUilH  of  the  arran^cmii-iir  of  tbiB  RVBttrtti  will  bo  \givta  in  ronntTiion  wtih 
Fig.  lOT  atiil  109,  where  also  wUl  !«;  pointed  u\i\  the  exist«iux)  of  mm  ttymmauteuHtn 
Ut'vi-'-n  the  »vni|>atb>c  and  the  ct'n'lfn>-«pinal  wyBtf-ms 

T?M^  jioripheral  part  of  the  wrebro-spiiiul  jiyntt-m  consista  of  tttrtt*  which  occaMonall; 
Utna.  \UexHtea  [Fig-  I'M,  104),  and  pr<*6cut  gnnglia  al  ptrinu  to  ho  pnsmilf  Indicaied. 

Tbo  central  put  of  the  ccrehm-epioal  «iyBt<-iD  ia  KMlgid  withio  the  ranaU*  tuwraii»t~ 
ttrtbro4pinaU»—X\ie  cavities  uf  the  crnaium  (§  4111)  and  vt.Ttcbm1  colntnn  {%  47Vt.  It  ia  a 
oootiDUotis  masa  of  alba  nud  cJncivn.  The  crauliil  |x>nion  la  the  enrrphnian  or  frmin, 
and  the  apinal  portion  la  the  myeUm  or  Mpitutl  writ.  Tlie  rloiwit  anpoct  of  iho  lirvin  atid 
of  part  of  tliL-  invi'ltM)  Ik  idi^iwn  in  Pig.  104. 

%  898.  TSe  Jfj/elonitl  A&a  antt  (Xntren. — Tlie  dneroa  of  tb?  myeinn  prwpota  the  form 
of  a  adatnti  de^plp  fiuttd  on  fotir  Bidf«,  dortal.  rtntral  and  liUeral.  On  a  tnuuvction,  the 
appcantnce  ia  approxinmu*ly  that  "f  a  leitcr  //.  the  cnda  of  tl^  two  nprlghta  being  carved 
laterad  tleDcv  thvBL*  araiH  urc  couiuionljr  known  as  ihe  em'Hva  or  horru.  two  donwl  and 
two  ventm). 

Thf  interepacca  aro  occapiwi  by  tl»  nlha.  Since,  however,  llip  myclon  is  ne«rl;r  divided 
Int"  liiD-ral  Ii«lv»«  by  the  f*gure-\  <lorsnl  and  vpntml,  what  would  otbprwisc  bp  tungl«  dor- 
an)  and  vcnlnl  coIitinnB  »r  nllxi  nn>  dmihlr  ;  hcticio  on  i-nHi  vide  tliftr  >«  a  tattrra.1  oitlama 
and  a  d'*rml  and  tditfU  oue.  Tlie*.'  ftvturea  are  IndioiU-xl  ujion  Fig.  109  and  112.  Tbr 
general  armngt'inent  of  allm  nml  nncren  in  the  brahi  will  be  dcaehbed  In  cuntiecliifB 
with  the  stmctnre  of  that  organ  in  Chap.  S. 

g  099.  Mutor  and  SmM>rff  iVVniM.— By  meana  of  exptTitncnts,  tl  haa  becm  MWertaiaeA 
that  eertnln  nervi*  mainly  or  cxctunivily  innsmtl  ntnmtry  u-fpresMwum.  nimle  iii>on  if»«5 
porta  to  which  their  periphcml  vnd«  vlTv  distribiitiH],  totfird  the  M/fdrnfirpAivoH,  tl»l  ii^ 
etntrwi  or  tt»iripftaity  ,-  whllo  others  convey  motor  impuUu  to  mnaclea  in  the  oppuKl*^ 
directltra.  periphcrad  or  etntr\fttgailp. 

3  1W».   Motor  and  Sensorf/  HaotM.—K  nerve,  cspwially  a  large  tmnk,  oanally  eontai^ 
•onie  nf  bt>ili  aeta  of  fibci*  :  U-it  iic-ar  the  jniu-tion  of  thn  ininha  with  the  myelon,  ««=* 
trunk  dividv*  inMi  two  TO"ta,  which  an-  nitarhud  to  ihe  myeluu  apon  fla  dorwi  Invral  o*^* 
VCfltn>>liit4>nU  o«i*ct«  rf«ap«iivi-ly.     .\i(atmiii«>lly.  tb.«o  ri>fii«  are  dortal  and  r<r»(rw(  ii*-**' 
tiirior  and  pnawrlor),  bni  phyaiolonjically.  thfiv  differ  na  do  certidn  of  the  cranial  nfrT«!«*  ' 
the  ianni  oa^t  tmntmit  imprtsmtnurfftmd,  and  Ihe  rfntral  one»  tr^in^mit  m*itor  iotpvl**^ 
ptrtphimd.    Ueoce  tbo/  are  commoal/  drsigcated  as  the  motor  and  amaery  rtiota  of  fb^ 
spinal  nerves. 
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g  low.    771*  Critiiial  Nerrft. — As  will  bo  shown  in  Chajx  SI.  tbw*  ir*  Wftsons  for 
'iranllnff  ^omo  m  leaet  of  tlio  m-rvrs  whicli  arise  frum  tlie  bntio  oa  representiug  the  motor 
tad  nnaory  roots  of  ordinarf  myeloaal  nerves. 

JE  1003.  FtinrtUnu  of  ihf  Aif>a — So  fur  as  known,  tlie  nerrcs  and  mliw  iwrtu  ronslirting 
boilv  nf  tliv  wbtu-  or  liliruu>>  nervuua  tissue  nr*'  »iiii|)l}'  cn|iAbIe  of  Triiii^niitlin^  iui[>n«. 
•i<iBs  wbirb  arf  made  upon  them  ;  tlii-ir  olTice  is  un?  nf  rwnduetittn  onljr. 

g  1003.  Fanetioru  of  the  Cinerta.—  'QWeTvraX  portiuns  of  tbi*  gray  or  ^aglkxdc  oervoDa 
ttnae  haro  beva  found  to  aci  in  omt  r>r  more  nf  tha  follnwini;  ways : — 

(A)  A*  Trophic  Ccnttrt. — The  f;«»^Ua  upon  tbo  donwl  ro<.iU  of  Ihc  myi'lonal  ditvo 
tmnks  (Fig.  lOB)  an-m  to  preside  in  m^tao  wav  over  t!ic  milritim  of  tlniM*  rooU,  and  arc 
thrrmfnrH  «aid  to  buvr  n  tfrphie  aciioii.  The  Mmo  may  be  tbn  caao  wilti  tlio  ([anglui  (y>Q> 
Btirutin;;  ihi!  rt-otral  portion  of  tlie  synipaihic  ayBttin. 

(B>  Ai  CtMin  of  Autumntu:  Actiou. — The  gaiiKHs  in  the  BubKlance  of  the  heart,  and 
pcrhap.1  in  lomc  other  I'x-jilitip?,  np[(oar  to  possi.-s'j  tlio  f«owpr  of  brmjfing'  about  tbe  action 
of  the  muatnilar  fibers  with  whkh  they  arc  toimectM)  indfpnuUntlf/  of  other  parta. 

tC)  Aa  i'&nttr*  of  InkiintLm — (Vrtaln  ponJi'a§  of  tbo  cincrr-a  st-om  to  be  ablo,  riiher 
tomatkillf  or  otherwis'.'.  to  iDt-^rfere  with,  check  or  inhibit  tiie  activity  of  other  parts 
t'oc  ciDerra. 

(D)  A'  Afff'if  nftAe  WiB  — Portionj'  of  the  ecrtft  etnbri  appear  to  bo  Imniedtately 
unJer  the  influeniio  of  cutititnu  wbich  in  unable  to  dirrtUg  actuate  olhor  jiarts  of  tbe 
brain  or  uT  tlie  bixly. 

(El  Am  It  M'di'tm  of  Cimtlurtion. — Acting  ns  tbe  ncent  of  the  Will,  the  conira?  HoerMi 
niuiu  \»  capable  of  irouamltiiiif^  iuiipresMons  and  tiopulscs  to  and  from  iheroKtof  the  body. 
Morvover,  there  hfu  rcaeons  f'^r  b^'lieving  tliat  the  n^rimwtt  werea  doea.  or  at  least  nuy, 
ft  ihani  in  ihe  transmission  of  imprcNBi'ius  nnd  inpaltiai  betvreco  the  hralu  and  the 


(P)  At  a  Center  if  RffUr  .4rfi(Mi,~Maiiy  actioas.  eapceiafly  th'«e  of  the  viBpem  and 
.  aiT^  l>r«»utfhi  about  in  att  inttirttt  vrny.  An  Impn>(«li)n  made  at  the  jierlitheml 
rail  of  a  Muuiory  nerve  ia  traaimltted  through  tlie  iit-rve  and  through  the  dorsal  or  (u-nwiry 
n«jt  to  the  idnerea  of  the  myelon.  Ilrre  ii  :«  apcari'iitly  tnin«rornn'd  Into  a  motor  iin- 
talM  whkb  loaves  by  one  or  more  vetitral  rootft  and  canitea  an  action  of  the  appropriate 
WBCln  or  ves0cU  or  riscera.  Tlila  kind  of  notion,  which  may  be  very  complex,  ia  called 
r^Jla,  and  the  dnerfo  te  mid  to  <>i>enite  as  a  e«n(tr  for  the  reception  and  interpretation  of 
ibe  mniBUT"  and  the  de'.enninalion  of  tUe  respoUBc  to  he  wndc. 

%  tn04.    AnntoffieM  of  the  JITercuuj  and  Vanrnt/tr  S^rmn. — (A)  Somewhat  remotely 

iW  iwofohl  dlritnion  of  the  former  into  ihr  mymp'if/n'f  nnd  tbe  rrrthri'-rpinul  may  Ite  com- 

fami  wilh  thii  divttitua  of  the  liUter  iitio  lite  (^nph  and  the  iitooil  r/urnlitr  nt/rtrmM 

(B)  C'4>nGning  thti'  ramiiariHMi  to  the  1»et1er  kni>wn  ami  more  extensive  diviNons,  etieh 

pweats  a  ct'niral  nnd  a  peripbeml  portion.     In  r*arb  cik«e  the  eentral  orffant  arr  rfltttitrty 

*ttit  and  the  pfriphtrnt  puuiKe. 

{d  The  reAN^  rarry  the  Uood,  coiiialninf;  the  elemenia  of  nonriiihment  and  Ihe  pm- 

Ami  of  wanlc.  lofo-'tber  with  heat.     Tlie  nfrzrti  tmnnnit  imprruion»  and  impulweu.  by 
nf  which  the  different  orfrans  are  connfcted  atid  made  capable  of  mutual  and  bar- 

bauoua  aetinn.     ftilh  vcssi-la  and  nurvi-s  arc  thus  ebannels  of  conitniuiimtion  :  but  they 
aa  dt»  r1»e«,  ivnals,  madn  aiul  ndlvrnys  from  the  Ifleiffapli  and  the  lelcphone.     The 

KhdauB  enabliabed  are  of  ooium(>ri*e  on  the  on'>  liund  ami  iiitelUireuoi*  on  ihi-  otlier. 
iDt  A^aln,  afi  the  reawla  nn-  of  two  kindn,  the  /fffm<a  wliirli  rarry  blrxid  fnmi  the 
fl  and  lh4tvtH«  which  rtttom  it  thereto,  m  tliore  are  two  eets  of  nen'oa.  tuotar  and  ae«i- 
'.  whiefa  tranamit  Impulaec  in  one  direction  and  imiirmakms  in  Ibo  other.     Tbe  diree- 
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tlnn  in  tlw>  trUrva  and  the  wk-4  >r  nfrtt*  iaeentri/'jgn'.  while  it  ia  etiUrifetal  In  the  aeiuorf 
MTTot  uui  ihe  nein*.  [For  this  icaano,  upon  cnlortd  diagnms,  it  is  at  least  ooDTenient  to 
iKpmneDt  the  nn)tor  oerrea  by  nrtf.  the  color  of  moBt  arteiul  Uood,  and  the  aeuaorji  nerrea 
b;  V'i^,  the  color  of  the  blood  in  mtsC  at  the  Teios]. 

lE,  Ijktt  the  twD  kioda  of  reaaela,  the  motor  nerrea  divide  and  aabdivlde  so  as  to  form 
mailer  and  mialler  brmnchea,  while  the  aesuorr  nerrea  unite  and  reonite  to  form  larger 
aiul  lai^r  tronks. 

^  lOOS.  Difitnneea  betavfit  tikt  Sertoia  and  VoK^lar  Sffttemt. — ^Here,  however,  the 
ffTrin  anal-Jtry  ceasea.  The  conacctkn  of  the  twu  seta  of  nerves  at  the  myelon  ia  not  well 
muierstood,  bat  it  is  certainlj  leea  simple  than  that  of  the  great  reoona  and  arterial  tranlcs 
at  the  heart,  separated  as  th^  are  only  br  the  lonjis. 

Again,  while  the  capUlariee  establish  a  complete  continait;  of  the  peripheral  enda  of 
tlie  arteriea  and  Teios,  no  such  constant  connection  has  been  shown  to  exist  between  the 
motor  and  sensorr  nerves,  which  commoolj  terminate  indepeodently  either  In  mtude  or 
at  sensitive  earCaces  ;  bat  see  Beale.  A,  240. 

The  ffubdivitton  of  the  veHaels  is  like  that  of  a  large  stream  Into  several  smaller,  all 
being  pvt  of  one.  Bat  as  a  rale  the  nerve  fibers  maintain  their  independence  throng'h- 
oot  their  coarse  from  the  mvelon  to  the  tenninatioo,  and  the  larger  nerves  am  made  up 
bj  the  aasociaiion  of  manv  fibera,  and  not  by  their  actual  union  into  one  larjie  fiber. 

Arteries  and  reins  differ  not  onlj  in  that  the  former  nsnally  contain  purer  blood  and  the 
latter  that  which  is  lees  pure  vthe  pulmonarj  vessels  fonnlnjr  excepUons  to  the  rale) ;  nor 
even  in  that  the  current  in  the  one  is  alwmjs  toward  the  heart  and  In  the  other  awaj 
from  it.  The  real  distinction  is  in  their  Mrtittftrf,  the  arteries  containing  more  dasUe  and 
muKular  tiinuf,  by  virtue  of  which  they  are  more  perfectly  etaMie  and  eontraetiU  ;  their 
walls  also  are  relatively  thicker,  so  that  they  remain  open  when  empty  instead  of  collaps- 
ing like  the  vein.<«.  But  no  such  distinctions  have  been  ascertained  between  the  mot<ff  and 
sensory  nerves,  and  the  proof  that  a  sensoiy  nerve  may  transmit  an  impreerion  in  the 
direction  opi>oHite  to  the  usual  one  goes  &r  to  Indicate  that  their  properties  as  well  as  their 
structure  are  identical,  and  that  the  difllV>rence  in  their  functions  depends  upon  the  connee- 
tionr<  of  tlieir  central  end  with  the  dorsal  and  ventral  i^ions  of  the  myelon  and  tA  their 
peripheral  endu  with  oituclrt  or  with  sensitive  parts. 

THE    MYELENCEPHALIC    OR   CEREBRO-SPINAL 
NERVOUS  SYSTEM. 

^  lOOfl.  The  Myelon. — ^This,  called  also  chorda  spifuUis  oar' 
spina/  cord^  is  the  longer  and  more  slender  portion  of  the  myelen- — 
cfplialon  or  central  part  of  tlie  cerebro-spinal  axis,  and  is  lodge^B- 
within  the  canalis  neuralis  of  the  columna  veriebraZis  (§  479). 

Rfferencfn  to  the  Mnelon.—<iaMn,  A,  I,  568.  and  H.  489  :  Gray,  A.  603  ;  Hyrtl,  A,  468  * 
OfgenbBur  d^Ankester),  A.  512  ;  Chauveau,  A,  709  ;  Chanveao  (Fleming).  A,  666  and  747  • 
Ourlt.  A,  715  ;  Owen,  A,  III,  73  ;  Milne-Edwards.  A,  XI,  357  ;  L?yli,  A.  504. 

Ah  briefly  stated  in  §§  997,  998.  the  myelon  is  a  continuous  mass  of  alba  and  cineTe»> 
and  Is  fuDRlionally  a  gimtntic  motor  and  sensory  nerve,  an  elongated  ganglion  and  a  cen- 
ter of  reflf^x  actions.     It  may  be  conveniently  divided  into  regions  oorreepondiog  witb 
those  of  the  vertebral  colamn.  eervieal,  thoracic,  Ivmbar.  aaeral  and  caudal;^  but  the  ana- 
tomical distinctions  between  them  consist  chiefly  tn  the  increase  or  decrease  of  the  rineres 
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iif  tUe  ftib*.  Cormpooding  with  ihe  tm\^na  uf  iIk-  lar^t*  nerves  fitrnilnj;  tliR  Imchial 
not!  wr-ml  (ileiusM,  ocd  BUpplying  rvapwnlveljf  tho  nniis  ami  llio  It-gs,  ilie  niyelou  pruMeuM 
enlftfjpmeiits  wliicli.  fmui  tlic'tr  luvsiiuti,  an.-  kmjwn  nit  the  errcifdd  BQd  t'jutbar  enlarge- 
OUBtt.  Tbe  oophalic  vuil  dillt-nt  tMiii  tlic  nsn  id  wvlt&I  rii«p«]rts,  wiilcli  will  be  iii<Ucnt«d  lii 
i^lup.  X  ;  it  w  oinuuonl}'  reganleil  aK  a  division  of  the  bnLin  imder  the  nsnio  or  lutduUa 

or  mfteitffpfttil*"*- 

Tlic  dunta)  aspect  of  tbe  rorrioal  and  of  ]«rt  of  tbo  thoracic  taydoa  b  represented  io 
Fig.  \M  :  tranBL<ctiuna  of  it  are  (fiveu  in  t^g.  Vit.  100,  im  and  US. 

S!  1007.  The  Mytit/ual  i/f  Spinal  A'&rce*. — These  arisK  frtun  tlio  nireJoD  or  npinal  o^rj 
'■K  tOI)  ami,  t'xo'pt  in  tlie  lumbar  reglun,  paw  almost  dirvctly  laivrod  tbroogli  th(.>  intt-r- 
vrrtrbral  fiinuniua,  and  are  diiitribultKl  to  tbu  tiimuuii  If  a  sectlun  uf  tlii-  budy  hv  nuuK-  ut 
the  proper  levfcl.  an  in  Pig.  IIW.  U  wiU  Iw  ft'Cn  timt  the  nprves  are  in  pnr9,  and  Uial  mvh 
Mm  trank  aiiaefl  by  tiro  rwf«— liie  dnnuil  nMMierior)  runt  arising  imni  tltf  doiBo-lutenU 
lapcct  of  the  inyt*li>n,  aud  thi-  vi^'nlnU  uiiterior)  timh  fruiiL  tlif  r^ntiM-lntiiral  aftiH-ot.  These 
vxtend  toicard  the  ii)torTt>rtt>l)ral  fiinmiuu.  i>iLTcinj;iLL-dum  tia  th^irway.'  In  ihi>  foramen 
ihrj  unite  to  fortD  the  nerve  trunk,  but  jiist  oh  thi-y  unite  tlien;  a[>|M.iir8 on  ihe  dorsal  (pos- 
urior)  wot  a  twellinfi — iIr-  if/iiifflwn  of  the  doreal  nmt  (^  yW)). 

The  nenre  trunk  tunu  dividi-n  into  Iwo  primary  divinjonii — Ihe  darsfit  or  po^rvT  pri 
uarjf  Atul  (hi>  trntrnt  ur  anterior  yrimnrj/  difi»ian  (Fig.  )06r.  TIil-  doml  primnry  divi»iiui 
■nppUee  Uie  paria  doraad  of  the  spinal  cnlunin,  whllu  ibc  vi*nlrul  ftiiiiiOii'S  th(!  (uirtii  ven- 
vnA  of  the  a;iii]al  rolumo,  including  the  llmba.  Fuv  the  iuohI  inrt,  tlit*  VHtitral  an*  much 
latg«f  tUaa  ibo  «:om*«pondiDff  dorsal  ilivislons;  the  guhoeeipUat  and  the  ffreat  oee^ktat 
nerres  are,  hovrewr.  exce|>cii>ns  laee  eiplanatton  of  Fig.  101).  Thi-  myvlnoAl  oerres  are 
SOBrtlBMS  designated  by  the  numes  of  the'  gnmpn  of  rertebne  ibmngh  wIvmp  iulemrtehnl 
^Bi»ramliui  ibfjr  emergt- — tyruca.',  thoraeie.  iumbar.  mieral  and  eon^ygeat  vr  caudal  (g  4(^). 

^H     PreparatioQ — Fig.  104. — Tbe  mnaclM  covering  thn  npinal  nilinnn  wire  first  carrfuUy 

^BlMniivM  iiu  tbe  left  to  the  K-rvL  of  ilic  vi^rtebrat  laminie.     Thp  neiinJ  arch  van  rt'innvod 

^B  vuh  nipperv,  eotLndy  on  the  leil.  partly  on  tb4<  HrIu.     This  exposed  the  mffd'fn,  the  iwrvM, 

^r  tad— oo  ib«  left— tht'  Krltbrnrtrriol  eaniil  with  Itti  rxiuiained  rrrtrt^ai  arttrif.    Tbe 'left 

BBnn  wore  then  is'ilBti-d  by  minmi-ncing  at  thtir  origin  and  traciiinr  the  veninl  primary 

ilvuioa  periphcrad,  n^moving  thi?  itiuM-liT>i  and  oonnoctivo  tissue  with  the  tracor.  forti-ps 

>a>l  Kiawtra.      The  J/.ir.  rhomb'HdtHti  and  a^rriitiu  ymagnna)  were  cut  and  tlie  WAjioIa 

lUoagly  lateriducted,  to  expose  tbe  bra<-hin]  plexiia.     The  i«rts  of  tbia  plRsui  were  thra 

OMtolIy  laolatL-d :  (compare  vrlth  thv  rentral  rinvr.  Fig.  lOR).     On  the  right,  th"  dorsal 

lirlBirv  dlvlsionf  of  the  nerve  triiukn  were  i^ilatEnl  aA  di>iKxibcd  for  the  left  (see  aim 

|IOHl>.    They  arv  as  a  ntle  vmAller'than  the  VF^ninl.  and  hence  r^ulre  morvi  ears  for 

tlvir  laolatkui.    The  tuyelunal  dam  was  entirely  rem  'red  from  the  left  AA^  trith  ibo  Btte 

'"fi^iw  stlH   sciiwni,  bnt  only  U\  the   luvel  'if  erni-rgenco  of  the  ncr\'e»  «wi  tht-  right. 

finally.  Ihe  skull  woa  ni|<iM-il  aivay  from  lli<^  dorwil  and  lateral  aspects  of  the  hraln,  coiti- 

■*eidnjl  Bt  tin*  fonunen  nin^num  (Fig.  5.1. ;  p«>  CImp,  X. 

In  pTMervIng  tbl.t  Hpeclmen.  the  nTtnui  wiia  rhttntd  and  the  ahthimen  and  thorax  tilled 
"^ibM  per  Cdnt.  alc-ihol  (i  3fl2);  lhi>n  It  wa«  snapemlMl  in  a  jar  tif  alcohol  i§  28ft>  by  a 
fwttkd  to  the  tail  and  k-^.  Cotton  was  placed  In  the  meiacc&lla  or  4lh  vontrkile,  u> 
nhw  the  eer^'hrllum.  and  between  tbo  hetnUpheres,  lo  diraricate  them  suflldeQlly  to 
dM«  the  calbJBum. 

ExpUnatioa  of  Fig.  104.— Cerebellum. -ir.—Kpcorepbalon  ;  HiapiPr  X.  Coita  (Ti 
-Tbi'  fir^i  seven  ril».  Dura— Diini  m-ilfr  nf  the  nnebiu.  Fra,  alt.,  Forameii  atlantale 
Thr  atlanial  fonmen  in  tbe  Ciiphalo^dorsal  margin  of  the  atla.*) ;  ibrougli  tt  paw  the  A. 
urtdiraliM  sud  the  .V.  tub<xeip:'taiis  or  1«t  cerricat  nerve.     Ganglion— t^ianglii  it  tm  the 
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(poaurior)  moL  of  tito  6t]i  luft  cerrical  nerve ;  ^anplia  are  pment  on  all  as  aliowo  In 

fi(un;  me  a]w>  Fig.  100.     Hemisphsrae — Cerebral  beiiii)t(>beri.«,  prnwuecjiliiitou ; 

Chap.  X.     MM.  (iT.scp.)  levator  aaguli  scapulK  ct  aerratua  imagnusHs?  *J4)     M. 

L^scp.,  M.  aabscapularis — Tbc-  light  Htn-nk  U-lwus-u  tliis  luid  tltt>  prM^ediuf;  iiiiucln  U 

rglfloold  bonier  of  tlio  wapula  (Kiff.  44).     M.  supraspinatus — Seo  ^  673.     MM.  trft- 

-TtepcaUtot  muwke :  aeeFig.CM.     N.  accessorius— TIi<-  ftpinal  ancctiMrjDtTVMixi) ; 

tbis  DoTTo  jaaMA  aknig  iW  t>nCal  .HurTnce  of  the  tra)iezJU(i  niUi4Ck< ;  see  alao  Cliap.  X.     N. 

cran..  N.  circutnflexus  (§  102-t).     N.  eta.  Ent.,   N.  cutaneus  interaus  ($  liXil).    K. 

hpgls.,  N.  hypog;lossus~-Tliv  U'th  pilr  of  craiiiul  □i>iT<).< ;  Chup.  X.     N.  latis.,  N.  latis- 

tinias — Nerve  at  tht>  .If.  latUMiniu  ilorai  H  lO'iili.     N.  medius  «.  medianus  (§  lil'-I-'ii.     N. 

BL  tpitalis,  N.  muaculo-tpiralis  ijg  10S6).     N.  m.  ctn.,  N.  musculo-cataaeus  t^  lOc^). 

KN.  myea.,  d».  d»I.,  NN.  myelencepbalici,  fUvtsio  dorsalts  il5>— iKiraul  y-wtprior) 

[trimary  divisrion  of  the  first  15  myltMic^'phalic  or  wn-ltroxpiiial  uurves.     NN.  myen.,  dv. 

»nl.  iIji,  NN.  rayelencephalici,  divisio  vcntralis— Thi*  vt-nlral  laiiichor)  jirimao'  J'*^- 

■ton  of  the  firrt  IG  luyvlvnix^phaiic  or  i*rebr*vHiiinftl  iiitti-b,     N.  oc,  loccipitahs)  major— 

Tltla  lorrod  tlte  dorwU  pan  of  tlw  'id  corvical  nerve  :  it  rcci-irm  a  largu  anastoniutic  branch 

rnnn  ihi-  3d  cenrlcal  nerve  ;  thia  nerve  U  <listribut<-d  to  t)K*  ilnrHil  and  caudiil  rvKions  of 

thahoMl;  tu  tlio  l8t  arul  2d  crrvirul  norviti  the  ilurwil  primary  dirimmiti  nri'  ao  liir>>(.-  or 

lugcr  Uian  Ihi'  vviitral  (^  lOOTl      N.  rhmb.,  N.  m.  rhomboidei— »nreii  of  i)ii%  ninibolilouB 

dff.     N.  abscp..  N.  xubscapularis  (^g  I>42  and  1028».     N.  spscp.,  N.  suprascapu- 

-A  largo  tierre  from  the  brachial  |ili-xii»  ;  it  Ai^mlfl  a  branrii  to  the  daricnlMr  «nd  of 

KvtvtrapeziaA,  but  U  maluJr  dUtributed  to  the  ncapular  muftclcs;  U  is  In  rompany 

rtbe  lapraacipular  artery;  lee  §)£  087.  lOSO.  and  Fig.  105.    N.  suboccipitalis— The 

ny*loDal  ncTTc  :  ltd  nam**  b  not  written,  but  it  IraTcnea  the  Fm.  nU.  vrkh  i)i«  .1.  ttir- 

N.  thr.  post,,N.  thoracicus  posterior — Thi' <y*T«f|(  rrfpirrtf^ry  of  Bell  i^  1080): 

g  1019  for  thf  inUriuil  renpifttvry  or  pkrcnkut.     N.  ulnaris  (g  1088). 

§  1006.  General  Directions  for  DisBecting  the  Nervous  Sys- 
in. — Thy  prw*«iutioiis  nn'ntioned  in  %  596  (10)  should  be  carefully 
fchsorved,  and  especial  care  taken  that  the  part  under  cxaniination 
lould  be  in  a  good  liyht,     Entploy  a  trip«)d  magnifier  (Fig.  30l 
rhenevcr  necessary  to  determine  the  course  nr  ivlationa  of  small 
Bhes.    Change  the  position  of  the  rat  as  often  as  is  necessary 
►fet  the  given  part  in  the  best  light  or  to  make  it  more  accessible. 
Whenever  a  part  ts  dissected,  it  should  be  kept  moist  by  reoov- 
eriDK  it  ivilh  skin  or  sheet  rubber,  or  by  placing  upon  it  a  tuft  of 
Cotton  wet  witli  16  per  cent  glycerin  (S  170). 

lu  fresh  animals,  nervea  may  be  distinguished  from  connectdvo 
titsstie  or  empty  vessels  by  their  glistening  and  wa\'y  or  crimijed 
ap|>Harance  when  lookt*d  at  closely.     An  uninjected  ves9f4  may 

!aJwttys  be  distinguished  by  cutting  a  slit  in  it  and  <lemonatj'ating 
ita  tabular  charaeter  with  the  tracer. 


low  InHrumtnU  and  Wifc»nVii— Fifteea  per  cent  glyeeiin ;  mtton ;  towels  or 
'loths;  pina;  trac«  ;  tla«.  coame  ami  bono  (»ciai»rs ;  nipi«m ;  acaliiels;  arlUrotom^ ; 
Wwhig  apparattu  and  material  (Chapter  IV),  flkeleton,  and  a  DaionU  skrletoo  of  the 
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C^Mm  of  Sperimen. — A  lean  cat  with  milk  teeth  Is  prrferabV :  $mtH!t,  beoaase  tlie 
boDW are  mfter  and  txxin.'  easily  cut ;  Unu,  becaose  ibe  trat^ng  of  nerVM  U  ditBcuU  rveo 
wlioo  uaobMrurt,-d  l^j  liil.  Tttc  tuual  prvcautiune  rorctvan'iD-rctf  tlioald  be  obDen'cJ  i^  IVO), 
aitd  If  it  bu  drwml  to  detitonslntv  the  etrlei/ra'  arlrry  u»  In  Fl|;.  lOJ,  tlu;  arterirs  Hbonld 
be  IojccUhI  fruia  tb*.'  aUlumiiuil  aiiria  or  tb<.*  ft-tuonil  artvrv  i^  845.  3C;f^  The  oat  nbonld 
tn  dqirivul  uf  IiUmmI  by  u[Htiiiug  llie  V.  feiuiirnlU  near  Puujmrt'a  ]igu:ni:iil,  oubt/ad  of  Um 
tast  pair  of  vulrea  (^  1)62},  or  tbv  iinatcara  may  b<>  c^xmiod. 

Posture. — Place  the  eat  ventricumbent  with  a  block  b<>twpon  thp 
anna  and  under  the  neck,  so  that  tiie  stmctures  on  the  dorsal  part 
of  the  b(xiy  may  be  soinewliat  tense.  The  legs  should  be  tied  to 
the  tray,  so  that  the  Hubject  will  not  more  too  much. 

§  1010.  Kvposure  anel  Dis^fectt'on.—Vtxii.  the  hair  -§354)  along 
a  line  1  cm.  .siiiisti-ad  of  the  dowinieson,  coninu  iiciiif^  at  the  base  of 
the  skull  and  ending  opposite  tiie  gleno-veitebml  angle  of  the  scap- 
ula. Cut  the  skin  along  this  line  and  i-eflect  it  for  2-^3  cm.  on  the 
left  and  just  beyond  the  dorsimeson  on  tin-  right  In  rt-Uteling  the 
skin  on  the  right,  it  should  be  i&m  from  the  body  rather  than  out, 
BO  that  the  nerves  passing  into  the  skin  may  l>e  more  eaaily  d^ 
tectitl.  During  the  dissection  the  parts  should  be  kept  covered 
with  skin  iis  much  asitossibleand  moistened  ocwisionally  with  15  per 
cent,  glycerin.  In  case  it  takes  more  than  one  day  to  complete  the 
study,  the  preparati(m  ehonld  be  moistenetl  with  15  per  cent,  gly- 
cerin, coTere<t  with  skin  and  tlieu  with  a  damj)  towel,  and  k*^pt  in  a 
cool  place.  As  the  disst-ction  of  a  given  part  is  completed,  there 
should  be  hiid  upon  it  a  tut't  of  cotton  moistened  with  If)  per  cent, 
glycerin. 

§  1011.  Demonstration  of  the  Ventral  Primary  Division  of 
Nerves  of  the  Left  Side  iKig.  104). — After  tlie  .skin  is  retieeted  on 
tlie  left  aidt*,  commence  iu  the  7th  intenertebral  sjiace  and  cut  the 
muscles  from  the  left  half  of  the  neural  arch  (^  478),  and  with  the 
tracer  carefully  isolate  the  nerve  as  it  emei^es  through  the  interver- 
tebral foramen  (g  484).  Then  with  the  nippers  remove  the  left  half 
of  the  neural  arch,  and  the  origin  of  the  nerve  from  the  myelon  ^rill 
be  Been.  Continue  to  expose  tlie  neiTes  in  this  way  until  tlie  2d 
cer%'ical  or  gre-at  occipital  ner^'e  is  ivaehed.  This  does  not  emerge 
thi-ough  a  special  intervertebral  foramen,  but  between  the  arclies  of 
the  athis  and  a.vis ;  hence  the  ganglion  is  imbtdiUd  in  thv  mnscffi. 
It  is  most  safely  isolated  by  tracing  it  from  the  surface  toward  its 
origin.  Tliis  nerve  is  easily  seen  on  the  caudal  part  of  the  head  and 
thrf-iugh  the  cIavo>tra]:)ezins  muscle  if  tlie  cat  is  lean.  One  might 
also  begin  with  the  N.  auriculuris  magnum  ^Pig.  87*  the  ventral 
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primary'  divimon  of  the  2d  cen'ioal.  Use  tlie  Kcalpel  and  tracer  to 
rvraore  the  mosclos.  After  the  ganglion  is  exposed,  the  neural 
arvh  may  be  removed  a.s  u^ual  with  nipjHTS. 

The  removal  of  t\w  iHt  or  subocfipital  also  reijuires  care,  a.s  it 

iTerstfS  the  atluntal  foramen.  The  muscles  must  be  caivfully 
removed  from  the  dorsal  side  of  tlie  atlas,  coniiiiencir.g  caiidad. 
The  ganglion  of  this  nene  is  either  in  the  musch's  immediately  cov- 
ering  the  Fm.  nt/antale  {%  474i  or  ju.st  within  the  iiinuth  of  liie  fora- 
men ;  hence  the  muscles  must  be  very  carefully  removed  until  the 
nerve  is  unrovered.  It  may  then  lx»  traced  iH-npherad  as  far  aa 
desired^  and  the  dorsal  jtart^of  the  atlas  removed  with  ni])pers. 

If  It  be  desired  to  follow  the  brachial  plexus  as  shown  in  Fig. 
lU-l,  the  rhomboideits  and  trapezius  muscles  must  be  i-emoved  'Fif^'. 
66,  ft7).  and  aUo  jjart  of  the  serrntus  watjntis  iTig.  73).  Tiien  the 
wapula  should  be  iitrongly  lateriducted.  Tliis  will  ex]X)se  tlie 
bra^fiiai  pffxu4  ixnd  its  anastomoses,  and  the  final  trunks  nmy  be 
nuide  out  by  carefuliy  disfWH-iing  with  thi-  tracer,  fine  forceps  and 
tine  scissors.  Tiio  1st  tluiracic  will  be  seen  to  pass  entad  of  tbe  1st 
rib  on  its  way  to  join  the  bmchial  plexus. 

The  distribution  of  the  N.  accessorius  (xi  i  may  lx»  easily  found. 
as  it  extends  along  the  ental  surface  of  the  J/,  trapiziu^^  reaching 
tliis  point  80«in  after  its  emergence  frt>m  the  Fm.  jufjulare  in  com- 
pany with  the  NN.  rayiis  et  f/lossophar^ffeus  ;  see  §  BC2. 

S  1012.  IhrnonMiratiun  ofthf  Donal  (Poaterivr)  Primarff  IMtition  eftlu  Neru»  on  the 
lUffM  li.tU  {V\g.  104)  —In  n'morlug  the  »liln  fn^m  the  rifflit  ^i<le.  it  t^iould  be  toni  nttior 
linn  ott :  then  tUe  brBtirlics  or  ihc  (lomil  |>riiiinry  iHvifiimi  ([■*■"&'  t«  iIk^  Eikin  will  tic  seen 
u  vbitu  cvrdit  wblcli  jictKttmtt!  tin'  mii»cIt*H  in  tlir  dorsal  nf^iou  nnd  \>am  t"  \hv  flkin. 
Tlirvic  bnnrliHn  iilinuld  be  follovrcd  tlin^uftli  llio  mu»clt.4,  iipitii;  Imccr.  itriMHira,  M.'ul|>rl 
uul  fnrvefM  as  is  DeeeMarjr.  Trncp  tliu  donuil  illrimtiii  until  it  joiiifi  tlit-  vontrnl  iliviHinn 
(rig.  1011^  After  the  aeirra  artr  isolate,  the  rifrl>t  frid<-  of  xhti  neural  arch  nbould  b« 
rffBHiftuI  Lo  tbe  Irvol  of  the  int<!nr«>rt<-bral  foramina.  Aft^r  the  tnvclonal  nttrrni  arc  lao- 
U(ed  and  the  mjcton  uncuvcrrd,  iwoiv  i.'Mlton  wi-t  wi-.b  IS  i>pr  nmt.  trWcorio  •boiild  b? 
fkati  apou  the  tnyclon  and  damp  lowcla  over  Ibe  wbule  doraal  rrgion,  lo  protect  the 
lwi»  (pHU  Injury  r.r  dryiiin- 

§  101S.  Exposure  of  the  Brftiii.-Tlie  12th,  lltli,  lOlh,  0th  and 
Ttb  cranial  ner\es  <P1. 1. 11',  on  the  leit  side  sliould  Ix'  isolated.  In 
doing  this,  have  at  hand  a  skull  and  Fig.  &i\  57,  .^G  and  l07,  also  the 
"Aible  in  Jf  5rt2.  If  the  structures  are  carefully  i-emovwl  opposite  the 
jKiints  of  exit  of  the  various  nerves,  they  may  be  easily  fonnd  and 
Imced  as  far  i»eriphemd  as  desii-ed.  After  the  nerves  are  isolated, 
Ihe  roof  of  the  skull  sliould  be  removed  witli  nippers.    In  doing 
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Is,  ventridnct  the  liead  and  ins(;rt  ono  blade  of  the  nippers  into 
he  foranifn  inaj^iiiim  (Fi;;.  56,  57,  59),  and  remove  tlie  0.  stipraoc- 
Hjiitale  pieconieal.  Remove  also  the  parietal  and  frontal  bones  in 
ie  same  way  until  tlie  donsvl  iispeet  of  the  brain  is  entirely  uucov- 

ed.  The  bony  teiitftrium  ^Fig.  50,  88)  will  remain,  but  it«  dorsal 
)orrler  will  be  free.  To  remove  it,  separate  slightly  the  hemispheres 
fciid  rerebelliim,  insert  the  nippers  an<l  break  the  tentorium  on  both 
It  may  then  be  removed  with  the  eoai*3e  Ibi-ceps. 

1014.  Removal  of  the  Dura. — After  the  hard  i>a!t«  are  rtv 
loved  from  the  central  nervous  system,  the  rfura,  a  tough  membra- 
lous  sac  enehising  it,  sliould  be  partly  removed  by  grasping  the 

[membrane  at  some  point  whure  it  is  i\-laxe<l  and  cutting  away  a 
)ipce  at  a  time.  Grasp  the  nut  edge  of  the  dura  with  the  forceps 
md  lift  it  away  from  liie  underlying  nerv'ons  matter  so  that  the 

r8ciss.">rs  may  be  inserted.  Remove  the  dnra,  pfoi-eeiling  with  ex- 
treme caution,  especially  around  the  nerve  roots.  Sometinu'S  it 
will  Ik*  neci*8sary  to  employ  tine  scissors  and  line  forceps  and  the 
tripod  magnifier,  especially  iu  cutting  the  dura  from  tbe  roots  of 
the  cranial  nerves.  The  fan-like  ap|>earance  of  some  of  the  nerve 
roots  on  their  emergence  may  be  well  seen  with  the  magnifier. 


TUB   BRACHIAL  PLEXUS  AND  TilE  PRIXCIPAL  NEKVE8  OF  THE   RIUIIT 
ARM   AND  SCAPULAR   BEOlON. 

Refercocci.— Quain.  A,  I.  o83  :  Gray.  A.  671  ;  Urrtl.  A.  543  ;  Ueftcnlanr  (LuikMterX 
,.A.  :>t4.  Cbauvcau.  A.  SOU;  CltnDVpi.u  (Flemiuf;.  A,  71H;  Uarlt,  A.  740;  Owen,  A,  III, 
V^  1711 :  Slilne-Edwanl*,  A,  XI.  'iJB  ;  Uyli.  A.  537. 

Iiuttnirnrnl.4  niid  niatnrinT,  mH'  ^  1000. 

i^  lOl'i.    The   BrachUI   Plexus  Is  ihe  netwcirk  nf  Qfrvee  frooi  wliicli  tlie  acsjiulu 
>D  aoil  the  arm  aro  wip()ll«l.     h  la  fonited  Ly  tho  intiiuale  caitnnctioii  a%  tlie  rentml 
r)  primkiy  dirieiuDB  ig  100T>  of  the  Bth,  7th  ud  Hlh  ceirtttl  and  the  lA  iho- 
nennr* 
Fig  im  »tid  the  (U-ncription  are  given  to  illQBtnue  th(»  TcIaUone  and  dtetribotlon  of 
SfjlBal  or  uivi^lutuil  niTvcTM  id  n  wvll  detiiivd  region. 

For  the  »ta<ly  or  tliis  Bulijivt.  tlio  Htudent  aUould  hnre  before  him  n  lutuxiJ  skeleton  of 
i-beinti.  incluiliDg  tlm  w»]>iilaig  Vi%\ 

I  lOItf.  Spteimeu,  Potture  and  PrepanOion.— The  Mme  spedmeo  m»y  be  emplojred 
*ftfcr  Fip.  104.  but  it  U  bi-ttvr  to  uw  n  differeDi  one.  It  Bhould,  however,  be  of  ihe  auno 
cfaarirter.  et'e..  young  and  U-ati. 

Preparation  of  Fig.  105.— Tlu-  rat  wax  hijedod  fnmi  tbe  abdotnlnsl  lorta  wHb  (hia 
fhiiten^g  »45.  303).  Then  ihe  «kia  wa*  rpmitvwl  frmu  the  axillary  and  [wciorsl  n-giima. 
vii  ttom  the  catidal  aspect  of  the  arm  to  thp  wrist  Tlie  jitfUir'tl.  rliw-maMtaid,  eineO' 
ffapmuMt  fpilrorJU^arit  and  pnmator  tera  niuwlue  (^  080,  661 )  were  theo  cut  and  turoed 
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aside.    The  vt>iofl  ot  tlitf  um  were  vholly  mnoTed,  the  urtcriea  and  aerves  carefully 
tiAced  with  tine  sflsson.  forc<>]M  nud  tracer.     Tbu  aninuil  wu  ttmnaectad  (g  S34l  aiul  tlie 

cephalic  half  prcjidrvfJ  iu  aloohul  (g  2!W>. 

Explanation  of  Fig.  105.— A.  corotidca — The  righl  cnrutid  artery  {§637^.  A.  spscp., 
A.  suprascapulartA — 'ITit?  8u)inuirajiiilar  aru<rr  ;  tlie  niaiii  bratirh  i>f  I  his  urtf  nr  u<Tuiupa- 
oiefi  the  If.  tnprtueapularia,  Imt  in  tiiiH  figutv*  imly  thi-  Nmalli-r  timnch  of  the  artery  lo  the 
trupecdiu  muscle  In  shown  ;  sue  g  037.  A.  crcm.,  A.  drcumflexa — The  circuiiifle'X  arti^ry 
(g  Ml).  A.  sbsc,  A.  subscapularis— The  fiubt*cii[mlar  tncry  (^  M^L  A.  axl.,  A.  axil- 
laris— The  ixillary  artery  1.^  ^-tS).  A.  thor.  ^tboracica)  longa — 'Ilie  ion^  thonclc  artory 
(§  IMO).  A.  thor.  ant..  A.  thoracica  anterior  |t£  t>»0>.  A.  br.,  A.  bracbialis— The  bra- 
chial artery  {^  043)  A.  ulnaris— Thv  ulimr  arter>-  (jj  845).  A.  interosscus — ^The  inter- 
iMMxiiut  nrUTy  i g  \H-i,  D).  A.  radialis— Th.-  radial  art<Ty  (^  UlOy  Eminent ia  hjpothenaris 
—The  liyinttti-nar  uiuinencc.  Fm.  eptrch.,  Foramen  epitrochleare ;  mh-  Fie;.  40, 
MM.  pectorales — Tin'  cut  eod  of  the  tHxnoml  inunrle^  (^  040i.  M.  crcd,  M.  coracoideua 
li  GtHit.  M.  biceps  (^  tsei).  M.  entrc.,  dv.  cd.,  M.  entotriceps,  divisio  caudalis  1^  tIS.*><. 
M.  medtrc,  M.  meditriccps  (^  Q'^).  M.  eptrch.,  M.  epitrochlearis  ^^  UHi).  M.  serra- 
tus  (magnus),  (^  GM).  M.  scalenus.  M.  rectus  thor.  (thoracicus).  N.  vagus  et  sym. 
(sympathicus).  {Pig.  107).  N.  err.  (4).  N.  cervicalis  14).  N.  err.  (5t,  N.  cenricalis 
<5..  N.  crv.  (0).  N.  cervicalis  (0).  N.  spscp.,  N.  sup  rase  apularis — Thi>  ttiipmacajmlar 
nerw  (|£  1U90).  N.  phrn.,  N.  phrenicus — Thi-  phrvnir,  dlH|ihni(rinatie  or  inti^-ruiil  rvojMro- 
ti>ry  urrvr  (j^  lOID) ;  tuv-  ^  1029  for  tliu  vsli;riuil  n-Kjiimiory.  N.  thr.  ant.  (ectal  $.  cph.). 
N.  thoracicus  anterior  (ectalis  «.  cephalic  us)— Tin;  anterior  ^ei'ial  or  i-<>{>ludict  division 
of  the  thoracic  nenri^  {^  101K).  N.  m.  ctn.,  N.  musculo-cutaneus  — The  mnsctUo-rutAOt,-^ 
otuor  the  (fxiernsl  rutaneuo;!  nerve  {^  1032).  N.  sbscp.,  N.  subscapularis — Thit  sub- 
acapulitr  uct\-l'  (^  lO'Ji)).  N.  crcni.,  N.  circatnflexus— The  cirvumllfx  iii-rvc  {^  10^4).  N. 
m.  spiralis,  N.  mnsculo-spiralis — Tbv  niuKuln-spiml  ncr\'r  tg  \<yi*i).  N.  medius  «.  me- 
dtaotis — The  median  uerx-e  (g  lOi*)).  N.  int.  ctn.,  N.  cutaneus  intemus — TIic  internal 
culaniK>U9  nerve  (^  1031).  N.  latts.,  N.  m.  iatissimi — Nitvu  of  the  lutimJinus  or  thr 
l(in(;  eubsrapular  iK>m-(§  1023).  N.  thr.  ant.  lental.  41.  cd.l,  N.  thoracicus  anterior  (en- 
tails i.  caudalis). — The  anti>rior  (r-ntal  or  oiiirlali  thunurir  nt-rve  (§  lOlK).  N.  thr.  post., 
N.  thoracicus  posterior — The  (xwti-rior  thoracic  nr  tbu  exrcrval  respiratory  of  Dell 
(ti!^  1018.  ID-20j.  K.  radialis— The  nidinl  nrrre.  a  hnnch  of  the  muacalo^lral  ^^  ^OiCt. 
N.  ioteros.  ant.,  N.  iaterosscos  anterior — The  anlfrior  intcrawwus  nerve  :  the  pos- 
terior Intenwaeus  Is  a  branch  <if  the  muwulospira]  [g§  1025,  HjM),  Pili  tactiles — Tactile 
hairs  ;  to  these  extend  s  branch  of  the  N*.  ulnoris  (^  \QriS).  Ramus  dorsalis— Tlie  donsl 
branch  of  the  ulnar  nerre  (S  1020).    Trachea— The  wludpliw  (^  TflfiL 

Preparation  of  Fig.  106.— Thin  \*  the  muio  iis  for  Fig  105.  pxe»'|.t  llist  all  of  the  soft 
parlH  WHri!  n-niiire<l  »>■  aft  t*  hIkiw  t1i<!  exit  of  the  nrrvefi  fraiu  the  intervertebral  foramina. 

Explanation  of  Fig.  106.— A.  bracbialis— The  brachial  artery.  N.  suprascapularis 
—  The  suprftsrapuUr  nerve-  N.  cnr.  (0},  N.  cervicalis — The  (3th  oirvical  nerve.  N.  sub- 
scapularis— The  sulMcapular  nerve.  N.  crv.  {7),  N.  cervicalis— Tlie  7th  cervicnl  m-rve. 
N.  tnusculo-cutaneus — The  mni»cuto  cutaneous  or  exU'ntal  ruUneims  n-srve.  N.  crcm., 
N.  circumflcxus— Till-  circumflex  nt-rvo.  N.  thr.  ant.  (ectal.  «.  cph.l,  N.  thoracicus 
anterior  (retails  «.  cephaticusi — The  anterior  (erlal  or  c»phallr»  divUion  of  the  thoracic 
nerve.  N.  medtns  ».  niedianus— The  median  nerve.  N.  rausculo-spiralis— The  nnui" 
is  not  written,  bnt  it  in  the  Inrf^  blank  one  arisinf!:  from  the  8tb  ccrvicnt  -.  nee  Fig.  ItM  &t>d 
lOS,  §  102*1,  N,  crv.  (8),  N.  cervicalis— Tlie  iSth  cerrieal  nerve.  N.  ulnaris— The  ninir 
nerve.  N.  thr.  fl).  N.  thoracicus  »  dorsalis— The  lat  tli'imcte  or  duraal  m-mt.  N. 
cutaneus  internos — The  Internal  cutaneous  nerve.      N.  Istis.,  N.  m.  tatissimt— The 


ncnre  of  llif  }f.  VitimrimuM  dt/rn  nr  \\\v  lung  i>iil)«CA|tulrir  iiorrf  (^  11>23(.  N.  thr.  ant. 
itatat  cd.t,  N  tboracicus  anterior  leotatis  ».  caadalis) — Tliv  ooK^rlor  tbnmcic  Ofjrc, 
•■Dial  or  caudal  (JItuIoq.  N.  thr.  post.,  N.  tboracicus  posterior — Tbo  posterior  thoracic 
iwm  ur  lite  exi«nial  respiratory  of  Bell.  To  M.  levator  aag.  scp.  and  rhomboideus— 
The  lurrTV  to  X^vimatorangjtti  minp'ittr  Btid  rff/mhoiiUrtt*  nnittfif*.  To  M.  clavo^eltoi- 
deai — ^The  ntrrve  to  the  ctnt"-d'Mviftcii»  mu$cie. 

Dissection  of  the  Brachial  Plexus.— The  cat  shonld  be  dorsi- 
ciimlM'Tit  aud  tlie  artiirt  lieiunHi  liit«nwl  with  cords  a«  in  Fig.  76. 
A  block  should  bo  placed  flatwise  under  the  9houldei*s.  so  that  tlie 
head  amy  be  slightly  dorsiductetl ;  later  in  the  dissection,  the  arm 
■maytxr  supported  by  a  blo<'k.  The  arteries  should  be  injected 
with  tliiu  plast*.'r(^§  345,  352,  363),  from  either  the  abdominal  aorta 
or  th*  femoral  artery.  If  the  cat  is  to  be  used  only  for  this  prepa- 
ration, it  8honld  be  tran.seeted  (^  2iHi. 

§  1017.  Krposure. — MiiUe  a  longitudinal  incision  through  the 
akin  '^  cm.  deslrad  of  the  ventrimeaon,  commencing  at  about  the 
middle  of  the  neck  and  ending  opposite  the  base  of  the  xiphistemum. 
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Then  make  a  transveree  incimon  2-3  cm.  loug,  from  the  begrinuiug 
of  the  longitndiiial  incision,  dextnul.  Then,  commencing  al  a  i»oint 
opposite  the  ist  rili,  eut  tlinmyli  l\w  ebin  along  the  ejiudal  [upper 
in  present  posture)  side  of  llic  arm  to  the  elbow.  After  the  nerves  are 
studied  in  the  bmchium,  tlie  longitudinal  iucision  on  the  caudal 
side  of  the  arm  will  Im?  continued  to  the  jjad  in  the  ]mlni  of  the  hand. 

Reflect  the  skin  just  across  the  ventrimeson  hy  grasping  the  cut 
ftjge  and  tearing  it  from  the  structures  which  it  covers.  Grasp  the 
comer  of  the  cephalic  flap  and  tear  the  skin  from  the  arm  and 
shoulder,  ex]>osing  as  much  as  is  shown  in  Fig.  105.  Reflect  the 
skin  from  the  dni-sal  side  of  the  arm  in  the  same  way.  because,  if 
done  in  this  manner,  any  ner^-es  entering  it  can  \h'  readily  seen, 
whereas  if  the  scalpel  is  used  freely,  they  will  be  cut  with  the  con- 
nective tissue. 

After  the  skin  is  reflected,  make  an  incision  through  the  muscles 
2  cm.  from  the  ventrimeson,  commencing  and  ending  as  for  the  skin. 
It  is  necessary  to  proceed  with  extreme  CAUtion.  to  avoid  cutting  the 
vessels  and  nerves  entad  of  the  muscles.  In  the  neck  the  cut  should 
divide  only  the  muscles  covering  the  carotid  artery^  the  vfif/us 
and  sy^mp<ithic  nerres  (Fig.  101 1.  It  is  best  to  uncover  these  struc- 
tures at  the  beginning  of  the  incision  and  keep  them  in  view.  In 
cutting  the  pectoral  muscles,  one  should  procwd  in  the  same  man- 
ner. When  the  muscles  are  divided,  the  mesal  edge  should  he 
grasped  by  thp  luind  and  turned  mesad.  taking  care  not  to  brt-ak 
any  of  the  nerves  entering  them.  The  lateral  ends  of  the  niusf:les 
should  likewise  be  turned  laterad  with  the  same  caution.  Finally, 
separate  carefully  the  J/J/.  epifrorhh-arif:  and  hircps  to  the  t-ibow, 
cutting,  however,  Just  deep  enougli  to  expose  the  internal  ndanroug 
and  median  nerves  (Fig.  lOfl).  The  above  incisions  will  ex]»ose  the 
brachial  plexus  and  tlie  princi]Md  branches  arising  therefrom.  ' 

Commencing  as  near  the  meson  as  possible,  with  tracer,  fine  for-  -| 
ceps  and  fine  scissors,  remove  fat  and  connective  tissue  frtmi  the^ 
vessels  and  nervt*.  Fat  is  moderat4My  tender,  and  both  it  and  con — * 
ncctive  tissue  are  more  easily  torn  than  either  blood  vesarfs  *''^ 
nerves ;  the  ner\'es  too  may  lie  i-ecognized  as  din^ctwl  above  (§  10(16)  ;^ 
the  arteries,  being  tilled,  will  serve  as  landmarks.  The  a^iliary^ 
rein  should  Ix*  removed,  great  care  being  use<l  so  th.it  no  nerr 
are  cut  in  the  operation. 

S  1018.  N.  thoracicus  anterior  iFig.  10.5,  106:  Quain.  A.  I.  684  y 
Gray,  A,  672). — The  anterior  thoracic  nerve  passes  ventrad  from  th^ 
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>rac)iin1  plexus  to  the  pectoral  rogicin.  It  is  divided  into  two  [larts, 
or  rather  there  are  two  neiTes— au  ectal  or  cephalic  division,  accoin- 
]iaii>'ing  the  anterior  thoracie  artery  between  the  mnsrles  (§  039), 
and  an  ental  or  caudal  division,  accompanying  the  loug  thoracic 
arterj*  (§  94Ui,  and  <iistributed  to  the  pitcUiral  and  alist)  goniewhat 
to  the  lathaimiis  mascle.  The  two  are  connected  near  their  origin 
"by  an  ana.stoniosinjr  bmnch,  as  shown  in  Fig.  105  ami  11)6. 

l>isste(ion. — If  the  section  was  properly  made  through  tlie  jwc- 
toral  muscles,  the  ectal  or  ceplialic  division  will  be  turned  niesml  and 
the  ental  division  latemd.  Both  art*  easily  found,  and  their  relations 
and  distribuliou  can  be  determined  by  using  the  tracer  and  Hne 
forceps. 

SS  1019.  N.  phrenicus  a.  diaphragmatious  (Fig.  103,  105.  1(17; 
Quain,  A,  1,  578;  Uray,  A,  609). — Tliiw  nerve  is  formed  by  two 
Oranchtfs^  one  from  the  oth  and  one  from  tlie  6th  ceiTical  nerve.  It 
also  occasionally  receives  a  branch  from  the  4tli  cervical.  a«  in  nmn. 
The  latter  condition  is  shown  in  Fig.  105,  while  the  more  frequent  one 
is  shown  in  Fig.  107.  These  hrnnehfts  unite  near  the  1st  rib,  and  the 
phrenic  llien  |)asses  into  the  thora.\  on  the  mesal  side  of  the  ^1.  s/(?r- 
nalU  (Fig.  Wis  K*Oi.  The  right  nerve  rests  on  the  lateral  asi>ect  of 
the  ]uff;-  and  postcavseon  its  way  to  tlie  diai>hi-agni.  to  wliich  it  is 
distributed.  The  course  of  the  left  is  well  shown  in  Fig.  103  and 
\Kn^N.phni, 

Dissection, — The  bram'hes  forming  the  phrenic  nerve  are  quite 
11,  hence  it  is  best  to  trace  the  nerve  centrad  from  the  i>oint 
where  it  enters  the  thorax  ;  the  branches  may  then  be  isolated  one 
by  one.  When  this  is  done,  tlie  C4tstica!lilages  and  the  tlionicic 
walls  may  be  cut  and  the  two  edges  divaricated.  The  nei-ve  will 
appear  veiy  clearly  as  a  white  cord  passing  along  the  lateral  a^qx^ct 
nf  the  i»r»-  and  postcavse  to  the  diaphragm. 

%  lOiO.  N.  Buprascapularis  tFig.  1(^,  105,  KMJ :  Quain.  A.  I,  m} ; 

I  Gray.  A,  67*2). — The  supniscapTilar  nerve  arises  from  tlie  Oth  cervi- 
cal. It  i)asses  directly  laterad  for  a  short  distance  and  then  divides 
into  two  bran-hes.  one  going  to  the  ental  surface  of  the  M.  claro- 
dFlloifh'TUiy  the  other  to  the  wtal  surface  of  the  scapula.  These  two 
branches  nccompanv  the  branches  of  the  snpTascapvl^r  artery 
tt9S7). 
"  Dissection. — ^This  nerve  is  easily  traced.  It  follows  closely  the 
corresponding  branches  of  the  supniscapular  artery,  and  may  be 
traced  as  directed  for  that  vessel  (§  037), 
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i  X.  -"uroaeus  i3t«xiiiu  Fig.  104,  H)5.  !(*:  Qnain.  A,  I, 
N  ■  -;-.  X  '"  ',":■  .>.r'.::il  I'litaneous  nerve  arises  wholly 
■'   ■  -.        -.  "-■">•.-.  :--^>*  Mibcutaneous  at  alwni  ihe  distal 

■    ■•  ;  ■!.     r.'-ri*:*^  fr\»in  between  the  fpitrochharis 

-..■  .  •  •  >  Si  -^  i '«  ..-  -^'.xt^-'.v  :ho  ]X)int  where  the  -V.  fidialis 
.-^  ..  .,  V  ■»-►..  -  \*i  rft.ir-.tf.  rlavo-deltoideas  and  eciotriceps 
".,    ■-  A-    .   ^    .i'  -    ">  AfiiTwyed  in  removing  the  skin  or 

V  -^  -,.  -  *    . ;  .  ?si  rin  is  taken.    It  gradually  curves 

■•  ■•■■■  >s  .  .  .  :■       r~n.\  as]>ect  of  the  arm.  and  is  dis- 

■  V.  ■  '^  -^i-.:    .'  :>.  VraiMiiuni  and  antebrachium  on 

'^  >-^         -s  .';*::  :y:o  1st  thoracic  near  its  origin 

..  ■      :  •  -rjJ   .'-t^jViivus  uerve;  it  may  then  be 

r.v     >   :'..-«:.!.i  on  the  ventral  side  of  the 

^  -     .  .  aL.!.-»;...^  and  traced  in  both  directions. 

•  ^     ■  .    "■  -^'ri-r*:  has  not  been  satisfactorily 

■■'    N    -jiudc^IoKi^taaeus    ^    r^itaxieus  eztemns  (Pig.  104. 

«      .;  ..V    .  A   ■    ■>' .  '■:.;     A.  ""r^  — TIk' musculo-cutaneous 

.    ^*  '>   *■  -i'   -  .-v.-   :f.  Tho  0th  and  7th  cervical 

»    •  >  .  ^-         ^        ■:■.-•■.--::.  :ho  X  mMim  (Fig.  106). 

'     ..    >         '    -        ••    .         .1-:  •'.  -    >     .-/.dor  joint,  and  when  near 

-■'   -  -*  ■  .-:  ■  :  ::i  :     :>«   >:'Tin*oi(leus  and  biceps 

I  :     ■it->-  N   '  ■         • .;  ;.-tix'.  of  tilt'  J/,  coracofdifus^ 

.i)   .,'iiM'-KN      >'.n  •   .t      .;   -;.    *;— i  ■  ."."v..  T^*sting  on  the  caudal 

I  )■■.•   ^'!    '.!'••    .'\  ■;■-.      '.  ;••-.:.   :        ."  ..  ^pitrochleare,  a  small 

Im.ku  !i  1    ^  twM  .''>:  «  ,  ,.^:  ■-    :s,-s  w::h  tho  -V.  medius  through 

.'..   n. I. nil.  II      Iv.       •    .'■    u'-  :\     :"  vo  -'N'wii  ]\asse!«  entad  of  the 

'     *    ■•  '  i»'  '--^-Ai '.   ■■  .:-;-..:.     i>: :;  >■  ;r.;:obraohiuni  it  is  subcu- 

I  »..  .11  in. I  r\i.!!vU  ,\."\i  :'■'■  ..V'  ':::il:^'  K^nlor  of  the  arm  parallel 
Mill"  tin  \  mi:  ■  >  b>.;  :  .' .  It  i>  aistribuiod  toboth  skin  and 
tMii  >.  I.  >,  ii  1  ilif  imiu"  iiiviJv'a:^-';. 

."  .  .../■//      rvuimuiia-  !;.ar  riv  shouUlor  Joint  and  trace  it  first 

Kii.iit  i.>klriiiiiiiiu>  it?i  v'iii;iuajKl  v'v»?iii!ninii"ations.  then  peripherad 

.il  .»..  II  .  »  holi'  coiMNi-      It  w  ill  K-  n-vv<T!iiry  to  employ  a  triix)d  or 

.tit  1  iH.i.iMiii.i  ill  imciuir  thf  atia$touiti:iis  wiih  the  median  at  the 

"•'"      *'n  ">«'  antrl»i:ii*Iiiiirii  rlio  ncnv  is  rerj- near  the  surface, 

II  Ml  till  .^Uiii  Kiiil  lii^i'ia  siioiild  Iv  n'movetl  only  by  degrees  and 
,,  lilli.  Iti  I  )iliu:  i\u\  iii'i'vo  ill  ^i^ht. 

i  |iij;i     NN    Nubocapularei    Fig.  UU.  105,  106;   Quain.  A,  I, 


■^ 
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B84  ;  Gray,  A,  673).— There  are  two  of  tliese  npires,  or,  if  tlic  nerve 
o(  tht^  kUissimus  be  couiit4?(l,  thnn^  iFig.  105,  lOd).  Tliey  all  ariso 
from  the  dorsal  side  of  the  braclihil  plexus,  as  shown  in  Fig.  UH  and 
IM.  The  most  c«i)lialii'  one  goes  to  the  M.  subscapuhrrU;  and  the 
intermediate  one  mostly  to  the  teres.  Tlie  f-o/iff  subscapiihir  or 
rve  of  tile  hUi^shnus  jMisses  eaudo-laterad  to  the  M.  lattssimut 
in  connection  with  a  branch  of  tlie  subscapular  arlert/  (^j  042). 

Disseotiofi.—Tht?  position  of  the  nervtis  is  indicated  on  tlie  fig- 
ures referred  to.  They  may  be  isolated  with  the  tracer ;  this  should 
be  dune  very  carefully  on  account  of  their  position  with  reference 
to  the  other  nerves. 

§  1024.  N.  circumflexus  (Fig.  104,  105.  100;  Quain,  A,  1,684; 
Gray,  A,  073).— The  cinmnith'x  nervo  arises  fi-om  a  sort  of  intenne- 
iat»?  branch  joining  the  0th,  7th  and  8th  cervical  nerves.    For  a 
vtmrt  distance  it  is  in  the  clo«»st  i-elation  witli  tlie  cephalic  of  tlie 
subscapular  nerves.    It  passes  nearly  laterad  and  follows  the  cir- 
cumflex artery  as  it  winds  around  the  dorsal  side  of  the  proximal 
nd  of  the  humerus  to  terminate  linaJly  in  the  J/,  clavo-deltoideus  ; 
•e  ?  941. 

Dissection. — Commence  at  the  jioint  where  the  nervo  i.s  crossed 
by  the  muscnlo-cutaneoug,  and  trace  it  first  to  its  origin,  and  then 
to  the  jjoint  where  it  disapiM'ars  in  company  with  the  njrcumtlex 
iry.  The  termination  may  tlien  bo  seen  by  lifting  the  cephalic 
;gi*  of  the  clavo-dflttiideiis  Just  dii»tad  of  tlie  troc?iitt>r.  Its  entire 
course  nmy  be  ti-aci-d  from  the  peripher}'  by  cutting  away  the 
ittsclea. 

1025.  N.  medlua  .?.  medianus  (Fig.  104,  105, 106 ;  Qnain,  A,  I, 
Gray.  A,  675). — The  median  nene  in  tlie  cat  is  formetl  by  three 
branches,  shown  in  Fig.  HWJ,  the  hraehkil  artery  passing  between 
the  cephalic  and  intermediate.  It  follows  the  direction  of  tlie  artery, 
lying  ectad  of  it  in  most  of  its  course  and  traversing  with  it  the  Fm. 
tp^rochUare^  where  it  rticeives  an  ana.stomosing  branch  from  the  N. 
ulaiieiis  (§  1029).  In  the  concavitj-  of  the  elbow  the  nerve 
ontad  of  the  M.  pronator  teres  and  follows  the  general  course 
<rfthe  bones  of  the  antebrachium  to  the  wrist.  It  furnishes  branches 
10  the  muscles  on  the  ventral  aai>ect  of  the  antebrachium,  and  espe- 
cially the  JV.  interossens  anterior,  which  accompanies  the  artery  of 
liie  same  name  (^  944,  Dl.  Fuially.  it  in  disti-ibuted  to  the  struc- 
(Ww  on  the  jmlraar  aspect  of  the  raanus. 

IHsieclion. — Commence  at  about  the  middle  of  the  brachium 
2J 
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and  trace  the  nr-rre  to  its  origin,  as  shown  in  Fig.  105  and  106. 
Then  it  may  Ix^  followed  jK'ripherad,  but  grvat  care  should  Iw 
taken  not  to  injure  the  N.  cutaiietts  inUrrius  4»r  hreak  the  auas- 
tomusing  tilami-nt  fi-oni  i\\e  N.  must'it2f)-eulanetis  ^^  1022*.  In  the 
eoncuvity  uf  the  elbow  the  M.  pronator  itrts  should  be  dinded  and 
the  nerve  followed  in  the  antebrachium  as  described  for  the  radial 
arteiy  (§  044). 

%  1026.  N.  muscolo-Bpiralla  (Pig.  104,  105,  106;  Quain,  A,  1, 
699;  Grajs  A,  tJ79).-T]ie  luui^culo-spiral  nerve  is  foiined  largely 
from  the  8th  cen'ical  nerve,  although  it  receives  branches  from  the 
1st  cervical  and  tlie  Ist  thoracic  ;  it  is  the  largest  offset  from  the 
brachial  plcxua  It  winds  obliquely  around  tlu'  humerus,  w»m- 
roencing  at  about  its  mi(Ulh*,  being  accoiupanii^d  by  the  superior 
prqfund^a  artery  i%  1M5,  B).  After  reaching  tJie  cephalic  side  of 
the  bnicliium,  the  nerve  divides  into  two  jturls,  whicli  are  known  as 
tbe  radial  and  the  posterior  interosseus  nerves. 

N.  radifrJis. — This  is  the  smaller  of  the  two  brandies  into  which 
the  musculo-spiralisdindes.  It  becomes  subcutaneous  as  it  emerges 
from  between  the  MM.  ectotriceps,  brachiaUs  and  davo-deltoid^us 
(Fig.  74t,  near  the  distal  end  of  the  brachium.  It  then  follows  the 
conrse  of  the  radius^  remaining  subcutaneous  through  the  whole 
length  of  the  antebrachiuvi.  Tliis  ner\e  is  closely  assotiiated  with 
llie  musmlo-ndaneouif.  The  single  large  superjlcial  vein  of  the 
arm  also  follows  its  course.  It  is  parUy  cutaneous  in  its  distri- 
bution. 

§  1027.  N.  interosseus  posterior. — This  is  the  larger  of  the  two 
brandies  into  which  the  niUf-culo-spiKilis  divides.  It  passes  alonp 
the  dorsal  side  of  the  nntebmdiium  to  tlie  wrist.  Tliis  nerve  is 
almost  wholly  muscular  in  its  distribution. 

Diftxcrlioif. — Tlse  skin  should  lie  torn  from  the  dorsjil  and  ce- 
phalic sides  of  the  brachium,  then  the  muscles  carefully  cut  along 
the  course  of  the  nerve.  The  X.  radialtft  will  have  been  exposed 
in  the  study  of  the  mnsculo-cutaneus.  The  TV',  interosseus  may  be 
followed  by  cutting  and  tearing  the  muscles  very  cautiously  with 
a  tracer. 

§  1028.  N.ulnarlfl  (Fig.  104,  106,  106;  Quain,  A,  I,  588 ;  Gmy, 
A,  G77).— Tlie  ulnar  nerve  arises  from  the  8th  cervical  and  the  let 
thoracic.  It  ]>asses  along  the  brachium  panillel  with  the  brachial 
artery  as  far  as  the  elbow,  and  then  turns  to  the  dorsi\l  side  of  the 
elbow.    It  passes  along  the  dorso-caudal  bonier  of  the  antebra- 
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Eihinin  to  a  point  somewhat  distad  of  its  middle.    Here  it  divides 

Into  Iwo  divirtiniis  -u  dorsal,  wliirh  wintls  aKmiid  to  tlit^  dorsal  side 
the  maniis,  a  nentral^  wliich  cxteuds  aloug  the  vential  surface  to 
•  jMiIni.     Near  the  distal  tliini  of  the  antebi-acJiium  tlie  viMitral 

livision  sends  a  considerable  branch  to  the  group  of  tactile  hairs 

irthu  hjpotlienar  eminence  (Pig.  106).     If  tlie  skin  is  torn  from 

antebrachium  iit  this  ]K)int,  the  roots  of  the  hairs  i^nll  be  seen 

be  simiJar  to  those  of  tlie  vibrissa;  (Fij?.  87,  88).    In  distributiou 

le  ulnar  is  partly  cutaneous,  but  chiefly  muscular. 

Disnecliori. — The  dissection  of  the  ulnar  nerve  is  verj'  simple, 
id  needs  no  special  directions. 

§  1020.  N.  thoracicus  posterior— The  e?rtenial  respiratory  nerve 

Bell  (Pig.  KM,  100,  106 ;  Quain,  A,  I,  576  ;  Gray.  A,  »71).— The 

mg  thoracic  or  ej-termtl  res^piralorif  nerve  (so  called  because  the 

'phrenic  was  called  internal  respiratory)  arises  wholly  from  the  7th 

cervical  near  its  roots.     It  passes  nearly  raudad  to  be  diatrihnted 

to  the  serratux  maffjiiis  muscle.    It  may  be  seen  readily  as  aiiown 

—in  Fig.  ia5. 

^f     Dissection. — The  rhomhoideus  and  trapezius  muscles  should  be 
divided  and  the  vertebral  border  of  the  scapula  ttimed  laterad. 

iThe  nerve  may  then  be  easily  traced  from  its  distribution  to  ite 
origin. 


KSBVrs  VAOLS.  *.  PAR  VAOUM.  ».  N.  PNEUM00A8TRICUS,  10th  PAIR. 
(Fig.  101.  109.  107,  Pi.  n.  Pig.  8.  -V.  r.  [x]). 


Refereacu.— Qa&in,  A,  I.  fW7  ;  Or»y,  A,  flflO  ;  HrrtJ.  A,  521 :  0«g<>nbftur  (l*ok<«t(r). 
A,  518:  Ch«uw«a,  A.  773;  Ch»uvcau  (Klomlnjr'.  A.  728:  Uurlt.  A,  787  ;  Owen,  A,  III, 
!»:  Ullne-Bdwiuxls.  A.  II,  »40  ;  Uyli.  A.  526  ;  Untton,  A.  Fi^-  183  .  Slowell,  /. 

%  1090.  Tht  tagu»  or  pufumogntirie  iMrw  (z>  &rtww  apimn-Qtly  from  the  side  of  the 
>wedalh,  (lOMn  laiend  nml  traverses  tlio  Fm.  jugutnrt  in  owiuKTlion  with  \h^  gln^toi'lta. 
ipiftv*  tjad  a«e*ManHM.  Jant  iw  it  emerge*!  frvm  the  sktUt  ur  just  wWhiD  On*  foratiiL'U, 
h  h»«  jrv>W*<^>  *''*  ganglion  of  ihp  roat.  and  alKiut  1-2  cm.  farthi-r  iieriphf-rad  it  yrv- 
KBt«  a  BMond  ftfangUon.  the  ga.n);lioQ  of  thr  trunk.  TXif  iu>rro  pAtwn;  alnn^  tlie  m-rk  in 
^vipanT  with  the  earotid  artfry.  fi.n<)  from  the  fr&nglloo  of  the  trunk  to  a  point  neftr  th« 
Im  rib  b  no  closet;  conoerted  with  the  if/mpaMf  nertf  that  the  two  appear  like  ooe  (Fig. 
Ml).  The  Tsgua  eotcra  the  thorax  meHad  of  the  A.  Hernatin,  extends  caudad  ntoog  the 
rMliul  aapect  of  the  .^1.  »vMaria  rimttra  (^  930),  croewa  the  arru*  aortirnt.  and  while 
Waring  it  gives  off  a  lonp  hrancti.  thi>  y.  fnryng^tM  rrrxirrrnB.  which  w|nd»  aroond  Ilie 
"ckaad  ertenda  enphalad  ainiig  thn  trar>i<«  to  the  ^'tryttr  (Fig.  107:<,  The  vogiut  theD 
pmm  OMdad  aloair  the  donal  aide  of  the  nxK  of  the  lung.  Siightl;  miidnd  of  the  root 
of  Ike  long  it  dividei)  mio  two  parti* ;  one.  extending  along  theronlraj  fade  of  the  owopba- 
|l»,  woo  unite*  with  a  bmnrh  from  the  right  vajmii  (Htowell,  t\  and  the  combined  tmnk. 
Ike  tentrai  ffostrie  nerve,  then  pasiseii  along  the  omuphagus,  pcDetratea  the  diaphragm  and 
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la  diBtribntct]  in  the  ventnl  aspect  of  tlip  Rtoniiich  ;  ihc  ntlior  branch  of  the  vi^na  wtnda 
to  the  dunal  Nilu  of  tilt*  (iPM>phBjG;u<i,  where  it  is  julnnl  liv  a  tininll  hraurh  from  llit<  rififat 
Tftgua.  Tbo  onion  of  tho  two  toram  tho  dormtt  gaHrie  nttrvo.  which  peoctrakw  thr  dia- 
phn^  on  the  dorsal  side  of  the  cMO|>hafniB.  unJ  ia  distributed  to  the  doraal  aafn^ct  of  the 
nomacli  and  eopeciallj  lo  Its  greater  cqn-ntnn^  {F\ff.  71f). 

The  vagna  su{ipltva  bnnclii-s  to  Ibo  lurynx.  tn'chett,  hrari,  ltMg».  aaopkagu»  and  tUm- 
iieh.  Throu>cUniit  its  entire  extent  it  ia  cltMcly  ivkted  to  evrtaiu  epitiat  oerrea  aod  to  tbf> 
Djciputhirus. 

The  origin,  (v.ure^  and  dUlribntinn  of  the  riglii  ragii^  in  nmrly  the  sani)^  aa  thai  of  thu 
left,  pxo'pt  that  the  recarrent  latynKeal  la  f^rvn  off  oppoaito  the  A,  tvbctani*  dtJttra  (Fig. 
106),  and  winds  aroaod  to  ita  doml  shle  to  reach  ibe  trarlieik 

The  Recount  of  the  vtigiu  \a  Itilroduwd  partly  in  ordt-r  to  Illustrate  the  ori^n.  eonne. 
dlMribiitioo  and  n.-lationi«  '>/  n  jwculiar  cruitiul  nprru,  but  eapecialiy  on  acooant  of  its 
imponaocc  from  an  es|NTimi.>nUil  staodiKiiot. 


D188K(TION  OP  THE  VAQU8  XEBVK. 

g  Iflfll.  Spffimen  find  I'rfp^ratifn. — Thr  ifip(Tlr»eii  "hmild  be  jrownp  and  lean  (%  1( 
The  vascular  ijntem  should  be  filled  from  ehlitrr  the  femora)  or  abdumiDal  voMete  (g^ 
888).    Tlw  Mine  apedtuon  ia  to  be  uaed  for  the  sytopathlc  (§  1042). 

g  1032.  Exposure  and  Dixgeciion. — A  block  should  be  placi'd 
undor  llio  cat's  nf^k  so  that  the  head  may  Iw^  slightly  dorsidncted. 
Aflor  i)arting  the  hair  '§  iJ64).  make  an  incision  fmm  the  left  exter- 
nal auditory  meatus  to  a  point  0])p08ite  the  tip  of  the  xiphistertinra. 
going  about  2  em.  to  the  Ipft  of  the  ventrimeson.  The  skin  should 
be  reflated  on  both  sides  of  the  inrision  for  2  3  cm.  and  held  aside 
with  pins.  Find  the  [wsition  of  the  larynx  and  trachea  (Fig.  88)  by 
pressing  on  the  ventrimeson. 

Make  a  longitudinal  incision  through  the  stemo-masioid  mus- 
cIcR  just  laterad  of  the  trachea,  commencing  near  the  1st  rib  and 
cutting  cephal ad  to  the  bulln  iFig.  r>7).  It  Ib  necesgtary  to  pi-oceed 
with  caution,  however,  in  order  not  to  injure  the  vessels  and  nerves 
on  the  ental  side  of  the  muscle.  Turn  the  cut  edges  of  tlie  rauscle 
aside  and  fasten  them  witli  pins.  Tliia  will  expose  three  structures 
lying  pamllel  to  the  ti-achea  : — tlie  carotid  artery^  which,  being 
i»\ieett'd.  will  be  very  appan^nt:  at  the  same  level  as  the  carotid, 
but  laterad  of  it,  the  combined  rnffUR  and  sftmpnUiic  nerves ;  and 
finally  between  the  two,  but  somewhat  ventrad,  the  irdemol  jug%t- 
lar  rei7i(F\fS.  101). 

Commence  near  the  middle  of  the  neck  and  follow  the  nerve 
cephalad,  using  the  tracer.  tin»>  forcei>s  and  wtis-sors.  Near  the 
bulla  (Fig.  57  and  107,  B\  the  nubmaTtUartf  and  lifmpliatu'  tfiavdn 
iFig.  87)  and  the  th\iToid  hndy  (Fig.  101)  must  be  removed.  Ai  the 
ganglion  of  the  root  the  vagus  may  be  easily  separated  from  the 


fljinpathic  (Fig.  107). 

geus  anptrrior  (Fig.  107,  N.  l.  sup.)  may  be  traced  eutad  of  the 

carotid  to  the  loryux. 

§  1033.  N.  hypogloasus  (Fig.  107,  N.  kpffh.).—A  little  cpplia- 
lad  of  the  8ui)erior  laryngeal  nerve  this  will  be  seen  crossing  the 
ectal  surface  of  the  carotid  and  extending  to  the  tongue. 

§  1034.  N.  glossopharyngeus  .  Fig.  107,  N.  gph.,  Plate  II,  Fig.  3, 
N.  gph.  [ix]).— Divide  the  M,  dujastrhus  (Fig,  101)  near  its  middle 
and  reflect  the  two  ends.  This  will  expose  the  bulla,  and  ])a^ing 
along  it>i  caudo-inesal  aspect  will  be  seen  the  Bmall  ylossopharyn- 
geal  nerve.  From  its  exit  at  tlie  Pm.  jugydare  (Fig.  57,  §  662 1,  it 
passes  entad  of  the  carotiil  on  its  way  to  the  tongue. 

g  1035.  N.  accessoriua. — The  splwil  accessory  may  also  be  seen 
piercin*?  tlie  stemo-inastoid  muscle  and  passing  latcro-caudad  from 
tlie  Fm.  jtigulare  to  be  distributed  to  the  enUU  surface  of  tlie  claw- 
trapezius  muscle  iFig.  104,  107,  N.  ac). 

g  1030.  The  path  of  the  vagus  through  the  foramen  jugulare  and 
its  relations  with  other  nerves,  also  the  ganglion  of  the  root  iStow- 
ell,  />,  may  be  made  out  by  nipping  away  the  skull  upon  the 
donso-lateral  side  of  the  foramen. 

After  the  |)ai-ts  jnst  de^st-ribied  have  been  determined,  the  nerve 
should  be  followed  caudad.  Near  the  1st  rib  the  sympathic  inclines 
laterad  (Fig.  107i.  The  vagus  passes  into  tlie  thorax  entad  of  tlie 
V.  brachichcephalica  (Pig.  101.  100). 

§  1037.  Exposure  of  the  Left  Vagus  in  the  Thorax. — Divide 
th»'  })ectoral  and  othf-r  mns44i'S,  and  costicartilages,  about  I  cm. 
from  the  meson,  and  turn  the  sternum  dextrad,  securing  it  with 
chai:i  hooks  <|  I40i  or  strings.  Then  cut  the  left  ribs  with  the  nij)- 
pers  about  2  cm.  from  their  lieads,  and  either  remove  tJiis  part  of 
the  tlioracic  wall  entirely  or  pin  it  down  so  that  the  lliomcic  cavity 
ehaJl  be  readily  accessible. 

Cut  the  U'ft  brjichio-cephalic  vein  and  turn  it  mesiid  as  shown  in 
Pig.  107.  The  sternal  artery  (^  035i  may  be  cut  near  the  stemura 
and  pinned  laterad.  Then  the  vagus  may  be  followed  with  the 
tracer,  fine  forceps  and  fine  scissors.  Note  the  phrenic  nerte 
(§  lOlU),  which  crosses  the  vagus  just  cephalad  of  the  sternal  artery. 
The  phrenic  may  be  easily  traced  along  the  thorax  ventrad  i>f  the 
root  of  the  lung  to  the  diaphragm,  by  pulling  upon  it  near  where  it 
crosses  the  vagus,  and  turning  the  lungs  to  the  left. 
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In  tracing  the  vagus,  be  very  carefhl  to  prcsorre  all  the  branche«j 
either  given  off  or  received  by  it.  The  main  nerve  is  so  laifce 
there  ia  little  danger  of  Injuring  it,  but  it«  branches  aie  often  v< 
small.  It  is  a  gresit  help  lo  pull  the  uerve  io  various  directions  with 
the  liugers  ur  force|)s;  tlien  llie  j)i\*sence  of  branches  or  atiasto- 
loses  may  be  detected  by  the  tense  lines  extending  from  the  main 
nerve.  There  are  several  of  these  branches  wliich  leave  or  join  tlie 
nerve  on  its  way  from  the  Ist  rib  to  the  aorta.  One  or  two  of  these 
come  fnim  the  thyroid  ganglion^  two  or  three  from  the  rertebral 
gahglion.  When  near  the  arch  of  the  aorta,  the  ventral  side  of  the 
vagus  is  crossed  by  the  legser  cardiac  nerre  ou  its  way  to  the  car- 
diac plexus  from  the  vertebral  ganglion  iFig,  107,  aV.  crd.). 

1038,  N.  laryngeus  rectirreiu  s.  inferior  (Pig.  107,  108). — 
Just  before  cros.sing  the  ventral  side  of  the  aorta,  the  left  vagus  gives 
off  a  large  branch,  which  winds  around  to  the  dorsal  side  of  the  aorlii 
and  follows  the  trachea  cephalad  to  the  larynx.  Its  origin  may  bi» 
readily  determined  ;  but  to  trace  it  on  the  tracliea.  the  vessels  should 
be  carefully  removed  in  order  to  expose  the  trachea.  This  should 
be  deferred,  however,  until  the  vagus  is  traced  to  tlie  stomach,  or 
it  should  be  traced  upon  anotlier  specimen. 

§  1030.  The  vagus  gives  many  branches  to  the  heart  and  lungs 
near  the  point  where  tlie  uen-e  crosses  the  arch  of  the  aort&.  Their 
branches  are  usually  rather  small,  but  their  course  may  be  made 
out  by  pulling  on  the  main  nerve. 

In  tracing  the  vagus  caudad  of  the  arch  of  the  aorta,  the  lung 
should  be  turned  mesad,  so  that  the  nerve  may  be  seen  as  it  i)a8ses 
along  the  dorsal  side  of  its  root  (Fig.  107),  In  following  the  nerve 
in  the  remainder  of  its  course,  it  is  especially  desimble  to  draw  it 
tense,  for  in  this  way  is  mttst  surely  and  easily  determined  the  pres- 
ence of  branches.  Just  caudad  of  the  root  of  the  lung,  the  nerve 
will  be  found  to  divide,  one  par)  passing  along  the  dorsal  aspect  of 
the  a>80phagus,  and  the  other  remaining  on  its  ventral  surface. 

^  1040.  Follow  the  ventral  branch  iN.  gastricna  ventralis,  Fig. 
103,  107).  About  liab*  way  betwf^n  the  root  of  the  lung  and  the 
diaphragm,  there  will  be  seen  a  branch  joining  it  from  the  right 
This  can  be  seen  easily  by  pulling  the  nerve  cephalad  and  to  the 
left.  This  branch  is  the  ventral  division  of  the  righiragxiB.  The 
combined  trunks  now  pass  along  the  diaphragm  and  penetrate  it 
with  the  GDsophagus.    The  diaphragm  may  be  cut  away,  and  then 
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if  the  iicrvo  trunk  be  puUrd,  the  fan-liko  expansion  of  the  nerve  on 
the  ventral  side  of  the  Btoinach  may  be  seen. 

§  1041.  N.  gastricuB  dorsalia  (Pig.  103,  1()7).— Now  follow  the 
<lorsal  division  of  the  vagua.  It  winds  around  to  the  dorsal  side  of 
the  oesophagus,  and  when  within  about  2  cm.  of  the  diaphragm,  a 
lai^  branch  may  be  seen  to  join  it.  This  is  the  dorsal  division  of 
the  riglit  i'ag:us.  Follow  the  combined  trunk  to  the  diapliragra, 
then  cut  the  diaphragm  so  as  to  expose  the  oesophagus ;  do  this 
carefully,  so  as  not  to  injure  the  nerve.  Now  pxdl  upon  the  dorsal 
gastric  nerve,  and  its  fan-like  i>xpansion  on  the  great  ruirature  of 
the  stomach  will  be  seen,  and  also  a  tense  line  i>asslug  dorso-candad 
to  liie  semi/utiar  (fanglion  of  the  solar  pltvriix  iFig-  li)7,  Rtimun 
cm.y  Ong.  srnln,).  The  left  semilunar  ganglion  is  at  the  left  of  the 
A.  metit^nterica  superior.  It  is  a  pinkish  white  body  not  difficult 
to  diBtiiiguish. 


Prvparation  of  Fig.  107. — Tht^  artAricw  Ritd  rein-i  wt^rc  injected  from  th«  aMominnl 
Bona  mid  fxieicmva  ^^  3(13.  Sdrii ;  ihe  skin  was  tlicn  rcmorod  u  sUowa  In  tlio  flgiirp,  nnd 
lbs  rib«  cut  wllliiu  S-3  cm.  of  tbi'ir  heads  ;  the  costlciLTtUiigeB  irerc  cat  ai  about  llio  eumo 
Ainanre  from  the  sternum,  and  then  tbe  tliarodc  and  alxlnniinnl  wkDh  wcr«  irinuved. 
Tbemnn  waeaaijiututtyl  nu&r  the  middlu  uf  Ibi-  brecliiuui ;  Iho  aterjm  and  fiue<uma*toid 
nwefMWvra  aim  removed.  Thf  sternvm  and  licart  wt-ix*  lunit-d  to  the  Tight,  tof^ilher  with 
ihebraikioeepialiti  tein.  Tito  left  lunff  was  cut  (iff  at  it«  ruot  aud  rrmoved.  The  veMels 
and  nenrM  were  thcs  Wilnted  as  dirct^UK^  abore  (^  li.i08> 

ExpliiUitton  of  Fig.  107. — la  the  d(wri[>1ion  of  this  figure,  uodcr  the  giroeral  headp, 
wUcb  ace  anrnDgcd  alphabet  icaUjr,  the  special  parts  are  named  oommencin^  at  the  oiQilal 

A.  c,  A.  caliaca  (§  Oe<l>.  A.  m.  s..  A.  mesenterica  superior  (^  067).  A.  oes.,  A. 
{Esophacea—Oneaf  the  (esophageal  ortorifs.  Aorta  (g  fOSi.  A.  V.  cost.,  A.  V.  co»* 
tales — The  uiti^n'ijslal  ariprieft  uud  vcUm  iFig.  103).  A.  brcph.,  A.  brachio^ephalica 
i,ri«.  101,  U6.  10^).  A.  5.,  A.  subcl&viB(g  9113).  A.  axillaris  {F\g.  105.^  1138).  A. 
stemalis  (g  IKl'ti.  A.  carotidea— The  left  carotid  artery ;  this  imme  ia  wriltca  on  the 
ttachea  juiit  mvaud  of  ihe  artery  (Fig.  101,  ^  92'f.  A.  thyr.,  Axis  thyroideus  {%  087). 
A.  1^  A.  Ungualis — Thu  lingual  artery,  a  braoch  of  the  carntld.  A.  fac,  A.  facialis — 
The  facUl  arlorv,  a  branch  of  thu  carotid  (Pig.  87).  Adm.,  Corpus  adrenale — The  adre- 
I  nai  orsuprmrvDvl  body  (^  760).     Cardia— Ufurtl^  833).     Costa;  ii;j>— Kiln.    CostK  star- 

I  oales  (9),      Dphrg..   Diaphragma,  (Fig.  90,  g  dlS).     D.  Stenon.,  Ductus  5tcnonia< 

I  Busi — Duct  of  the  puroiid  gland  (Rg.  87,  g  780t.     Gng,  smul..  Ganglion  scinilunare — 

I  Tha  wmlluaar  gAD^'tloD,  the  Urgwt  ganglioit  of  the  N^lar  ii1exu«  1^  1044).     Gng.  vert., 

^t  Ganglion  vertebrale — The  caudal  oerrical  ganglion  of  the  nympathif  y%  1043).  Gng, 
^H  tbyr..  Ganglion  tbyroideom  —  The  thyroid  or  middle  cervical  f^ympathic  ganglino 
^^  li  \MiS\.  Gng.  err.  sym.,  Ganglion  cervicale  superios  sympathici — The  Buperior 
W  cerriud  ganglion  of  the  nympatliic  (§  1048).  Gng.  itif,  (vagus).  Ganglion  tofehus  vagi 
I  — Thu  iblt-rior  (ganglion  of  the  rngiix,  called  altwi  ihti  ganglion  a(  the  trunk.     Gt  iGlao- 

I  dnla)  parotia^Thf  [amtid  gland  (Fig.  87.  ^§  77n.  779).     Humerus  tPig.  40.  g  407).     M. 

^^     icrratiu  mg.  (magnus),  (Fig.  73,  §  664^    M.  terea  (Fig.  75.  $  680).    M.  latis.,  M.  latis- 
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tds  (Plj;.  97.  ^  oaSi.  M.  msstr,  M.  maisetericus.  N.  tplnch.  minor,  N.  spUncfw 
icDS  minor  (Fig.  108,  ^  I(M-I).  N.  splnch.  in&jor,  N.  spluichnicus  major,  {Vi^.  103. 
§  |i>4li — Uutli  s|ilancliaic  nerve*  mXK  tweo  tu  join  the  seiuilunar  gau^lioD  {fftig.  tatin.), 
N.  gstr.  vnt.,  N.  gastricas  ventr&lis — TItv  vcutral  putric  ncri'o;  it  u  forueil  panly  bjr 
ttiv  T>ghl  ftwl  [wrlly  by  tUr  Icti  Vft;;Un,  »S  lit  alnl)  tin*  following  (8rv  Pig.  lOtt,  g  1040). 
N.  g«tr.  dor.,  N.  gastricus  dorsalis — Thu  dnrsul  jFahCnc  nervu  ig  1011 1 ;  u  largi*  bniurb 
(mmtu  ffM  )  M  io.m  to  auile  lliia  vfiih  thu  xemilunar  ganglion  (ffttg.  »mlri.  K  N.  phrtl.,  N. 
pihrcaicits  (Fl|^.  10^,  ^V,  p/im.).  N.  sym.,  N.  sjmpathicui — Tbo  i.t-iu}iutlik  avrve  io 
Uw  tbons  (g  1048).  N.  1.  r.,  N.  laryngeus  rtcurrens—Tlic  rnrunwni  laryngwl  of  tbe 
kAiidu  winding  Aioanil  ibf  aorta  (see  Fig.  ll>j  mid  t^  \QaS\  N.  crd.,  N.  cardiacus— The 
itmmr  eudlac  oerro  fn>m  the  Bjiiupatliic  (Ft);.  109).  NN.  thr.  (*J  nii'-i  -li.  NN.  thoracici 
(5  #1  0)— The  5th  ami  <itb  tlmmcic  ncrvw* ;  eacU  ri'Ci-'ivw  b  bniiicli  from  tbv  eyuip&thic 
(TtK-  l(W.  ^  1042t.  N.  cr».  i6ihl.  N.  cervicalis  tfltb)  N.  crv,  {/iibi,  N,  cervicalis  I5th) 
—Tilt'  phrrnic  ncrvf  i8>  si-<>ii  to  ari.*^-  fmtn  tliiaaud  the  prcoodlug  {eve  also  Fig,  lOS.  ^  1019). 
N.  vagus  (s),  (Fig.  103,  ^^  Sil2.  1030)  -Tlit>  vogiu  Rod  8yni|tathtc  nppMr  ■«  a  single^  truikk 
in  ibe  D«cit,  but  nrv  c-oailj'  M.'pnratixl,  itipt-i-iully  nt  tli<:-ir  giiiigliu  by  llii-  bulla  [B.]  and  near 
tbr  Ist  rib.  N.  sym.,  N.  sympathicus  ».  N.  synipatheticus— The  gtvat  i«yui|n<hic  or 
atnipntbotic  nerve  witli  lt»  ganglia  «i>  iho  Irll  ifidn  (Pig.  1(1.'),  ^  1013).  N.  1.  sup.,  N. 
Uryngeos  superior  (;;  10.W),  N.  hpgls.,  N.  hypoglosBus  (Fig.  UH,  ^i  5C3.  I0H3,  PUle 
Q.  Chapter  X).     N.  ac,  N.   accessorius  (spinalis  xi),  (Fig.  KM,  I'latv  U.  Chapter  X, 

5*2,  103.5).  N.  Bph.,  N.  glossopharyngeus,  ix  (PJmc  II.  ^i-  (W3.  1034.  Ohapii-r  X).  N. 
ir.  mg.,  N.  auricularis  magnus  <l-'ig.  ST).  OBs.,  (Esophagus  (Fig.  108.  ^  >A)1 '.  Per,, 
Postcsva  (Fig.  101,  §  VXyK  Ramus  cm.,  N.  ramus  commuaJcans— Tlu-  nvrvi-  puttiti^E 
intii  niiumaiiif-aiion  tlu'  giustric  bniiicb  uf  the  vngurt  miil  the  »<-niilutiar  granglioii  Rx. 
plui.,  Radix  pulmonalis— The  root  of  the  left  lung  Stomachus  (Fig.  79,^  73>^.  Trcb., 
Tf«chea(Fix,  8S,  ^  TOO).  V.rn.,V.  renalis  (T-lg.  101.  ^  fl-W).  V.ra.s.,V.  mesenterica 
superior  ():  WO'i — The  brunch  (>iit(>riiig  tlic  V.  m.  n.  mh  it  c roB««»  the  .1.  m.  r.  is  the  V.  mrsen- 
Orua  in/criar  (§  DTiO).  V.  r.dm.-lamb.,  V.  adreno-lumbalis  iFlg.  103,  ^  d:i8).  V.  ax., 
V.  aaygos  iFifT.  01.  107,  g  TiO).  V.  plm.,  V.  polmonalis— Udo  of  the  pulmonory  veins 
Inn  bcforr  oolerioir  the  left  aaricif  (Fig.  9\\  V.  brcpb.  sin.,  V.  brachio-cephaJica  sin- 
istra i  if  IW3). 

Fig.  107,  A. — ^Tho  nympalhln  of  the  two  Kidttfi  In  the  mcrtil  and  part  of  the  <VM-c>gf!a) 
rrifiiuia,  fihoning  the  fuainn  ur  clo>>t>  counectiou  of  the  fianglia  nod  thear  cocnucUou  vith 
ibe  myoleocephalic  nerves  ;  x  about  S. 

Preparation  of  Fig.  107,  A. — The  Tcntral  half  of  the  petw'c  girdle  (g  4SS>  was  cut 
■Way  with  iilpi>eni.  and  then  nil  the  pelvic  vincera  were  removed.  'Hie  srmpethic  nerves 
wan  fotind  ivoting  ud  the  lumbar  vortvbni'  by  divmricaling  the  pm»/f  uiaM'k'<if.  Thu  noma 
WMBiSMfBily  traced  to  tlie  nocral  sod  coccygeal  region,  and  thi'ir  onoMomosL-a  with  llie 
■pfaul  nervea  and  the  fusion  uf  ihi'  gaujcUu  were  uxpuet-d  by  rvuioviti;;  mu»ck*.  eotineeUve 
time  and  the  middle  sacml  artaTv  with  liiio  f[irr4-|M,  wis^ors  luid  tracer,  utin^  altto  the 
tripod  magnifier  whenever  the  branches  became  fto  unall  as  to  be  in  danger  of  injury  from 
not  being  diotlDClly  Mwn. 

Explanation  of  Fig.  107,  A. — Aast. — .\naiitamnd.>t  uf  tlio  two  ganglia.  Gag.  (gan- 
glioni  impar — h  ringic  ganf][Ifon  formod  by  the  furion  of  those  of  the  two  fild«e ;  (n  the 
one  jost  repbslod  the  ganglia  are  not  complr'tely  fumd,  hut  connected  br  snosiamoeiiig 
fibers.  Gng.  (ganglion^  impar  (isti — The  lot  fiiitcd  ptng1i»n  of  the  {tympaihlc ;  it  la 
oppoilte  the  3d  Ntcral  vertcbni  (^  iWl.  N.  myen.,  N.  myelencepbalicus — Four  myelen- 
(vphalie  nr  cerobro  »[iinal  tiervcM  with  their  nnaMlnmosing  branches  (him  the  nympatbic 
N.  sym.,  N.  sympathicus^Tbu  nerves  of  the  two  i^us  apftfosoUing  each  other  00  tlw 
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«ilWtwnrtdw— 4A)lipiWiWiiH  tfce  right  rid^  »itb  tike  recwmS  wi«4faiK wmmI  tbv 
X  wiliiBiMl  tfsxfm,  wd  (B)  tke  left  ffde.  miah  the  tecnmst  aetve  windiaff  mroaDd  ibe 
oncft  of  tha  offrtc 
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no.  in8.^TiiK  Rbccmiext  Lartnokal  Nrrtkb,  Vrxt&jU.  Vntw,  (Stowall,  1); 

y  about  1. 

Explanation  of  Fig^,  io8. — Tlie  alihreinntinna  ■»■  lW  wmc  in  llie  two  li|nin«. 

Ao^B,  'U,  (^  92*^.  A.  brcph.,  A.  bracbio-cepbalica,  <»,  t$  ^^1-  A.  subct.,  A.  sub- 
davia  (|^  (Ut:i).  A.  carotid.,  A.  carotidea.  A.  stern.,  A.  stemalis  a  niammana 
interna.  G.  rert.,  Gang^lion  vertebrale  (^  1(M'1|.  G.  thyr.,  Ganglion  thyroideoin 
(^l(MS>    N  vaeuKii  IO!H)i.    N.  1.  r ,  N.  larjraeeus  recurrens  (^  lUW). 


NERVUS  SYMPATinOUS  s.  SYMPATnETICUS.    (Fig.  90,  loi, 
103,  105.  107,  108,  100). 

References —Quaio,  A,  I,  6-2(1;  Orajr,  A.  (m-.  Ilyrtt.  A,  .'>73 ;  Oe^obaor,  A.  6£2  , 
r|iauv»u.  A,  BSS  ■  niauvmu  iFlnminir).  A.  781  ;  Gurlt,  A.  707,  774  ;  Ovren.  A.  Ill,  l$l : 
MIlDft-RdiraKlfl.  A.  11.  »)1  :  Uyh,  A  .VV). 

?  I(H3.  Tlir  H5iii|wtliic  ni-rviius  )«r»u-ni  i*  a  wbolc  onnipriaes  a  cfnlral  oj-sirm  ma- 
■lariii^  iif  u  iloiiblo  cluvln  of  ennglin  <>iU>nitirig  nlone  the  vontml  ride  nf  tin*  ^jiioal  Qnliuun. 
Tbe  two  dlialM  •!»>  extend  ioti  the  bead  and  into  the  tall.    The  f^utfrlla  are  oosutaeied  faj 
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IttUmnhlg  Derres  and  frire  rive  to  Dervoiu  ItraDchcD  vlikti  nrr  dl^tribatwl  to  tlio  riwrnt 
ftod  btood  tmbcIdl  Besides  tbo  cb»in  iif  guiii;lifi.  t))c  tiyiii[iulliii'^  nerves  utby  bavu  g«n(;liii 
doTskiped  upon  tlicm  it  nlnn^Kt  niiy  iwinl  in  tlipir  courw.  Tlio  varioun  \innA  <if  tlu-  «yin- 
pitU«  are  Inliniately  a»«iiK-iiiiM  with  earli  other  aud  uliw  with  tho  oen-hro-s[iiDa)  n^-rvous 
avsU'tn.  S>i  rliate  m  Oiii*  ntinnc>«?tinn  that  some  aiUliora  oooaider  the  ajnipathlc  aa  belong- 
iog  to  the  peripheral  part  of  the  C4-n.)bro-8j>iniil  inraietn  (Qnaiu,  A,  1,  Sit)]. 

There  aru  miminallf  as  many  i«iF8  of  syin))ittbic  (ran^liii  iw  vi-r1c-bra>.  except  in  the 
eervical  mgton  and  nrely  also  in  uihirr  re^uiia  From  each  gangUoa  paa(w»  a  bnuicb  to 
the  corKaponding  apioal  ncrru  (Fig.  107. 109^ 

g  1043.  Specimen^  Preparation  and  Dissection.  —  The  same 
specimen  may  iw  imiployetl  an  for  the  vagus,  antl  it  shuuld  b«  pre- 
parni  in  precisi*ly  tlu^  same  niannei*  (■$  1030).  The  oxiHttuno  is  also 
ihe  same,  and  tlie  niothotl  of  dissecting  the  nerves  (^  I031». 

Kearly  dortKwl  of  tlie  (^mgiion  of  the  root  of  tlie  oaffus  is  the 

lilnr.  ruRiforni.  superior  cervical  ganglion  of  the  Hyinj>atliic.  It 
vy  be  carefully  is<.>laU^d  ;  then,  hy  tantully  ti'aring  tiie  slieath  of 
the  couibiiiHl  vagus  and  synipathio,  tlie  two  may  be  sejianited  in 

nock.  About  1  cm.  from  tlie  1st  rib  the  8ymi«Uliic  inclines  lat- 
^iftiad,  and  vt-ry  tn'ar  it  then^  a^ijienrs  in  most  subjects  a  Miiiall  gaii- 
^ion,  the  thyroid  or  middle  cervical  ganglion  J  Fig.  107,  Gng. 
tki/r..  Fig.  108|.  Full  the  nerve,  and  it  will  he  found  t<i  dividw 
into  two  parts,  one  of  which  passes  dorsad  and  the  other  ventrad  of 
the  A.  9uhclar!ia  (Pig.  109".  Cut  the  axillary  artery  and  turn  it 
mesad.  The  two  nerves  may  then  be  foHowiKl  to  tlirir  tiTtnination 
in  the  ganglion  vertebrale  or  the  inferior  cervical  ganglion  just 
caudad  of  the  1st  rib  .t^g.  107,  (rng.  vert..  106,  lofl).  Full  u|>fm  the 
nerve  aud  make  <uit  the  l>ranches  passing  fn)m  tiiis  ganglion.  They 
are  shown  in  Fig.  107,  UiS  and  109.  After  Ihrs*-  bninchee  are 
traced,  tear  away  the  pleura  and  follow  the  sympathic  chain  along 
the  thorax.  Note  that  there  is  a  ganglion  for  each  vertebra,  and 
that  each  ganglion  communicates  witli  the  corresponding  spinal 
nerve  iFig.  107). 

§  1044.  NN.  splanchnici. — The  symivithic  ganglion  about  oppo- 
sil*?  the  last  rib  is  somewhat  larger  tlian  those  pn^c^xiing  it,  and  there 
is  given  off  a  bmnch,  the  A',  .spla/irhnicti^  nifijor,  which  passes 
caudad  and  slightly  ventrad  and  penetrates  the  diaphragm.  The 
diaphragm  should  l»e  cut,  the  abdomen  well  ojieiied  and  the  viscera 
lorncd  to  the  right :  then  by  ])nning  upon  this  nerve  ii  will  be  seen 
to  move  the  semilunar  ganglion,  showing  that  it  joins  tliat  body. 
Now  follow  the  sympathic  from  the  origin  of  the  great  splanchnic. 
It  becomes  more  nearly  mesal  in  position,  aud  when  near  the  dia- 
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phragm  gives  offanotliHr  branch,  the  N.  spJanchnicus  minor.  This 
also  jK'netraU's  the  diapbragiu  and  joins  the  semilunar  ganglion 
(Fig.  90,  107> 

%  1045.  Ganglion  semilunare  (Pig.  90,  107).— The  seniiluiiar 
ganglion  Ijelong^i  to  tht-  so  rallnl  xoIait  plexus  of  nenvs,  a  network 
of  uun't>3  formed  partly  from  the  pagus  (^  1041),  but  niostlj-  from 
the  tympaOiic.  The  ganglion  is  a  slightly  pinkish  bo<ly  sitnatod 
laterad  of  the  origin  of  th*-  ^u^tenof  mntemi^rric  and  c<elUic  arteries^ 
as  shown  in  Fig.  U^,  and  very  near  the  adretuU  body.  It  is  quite 
tooghf  uud  when  grasped  and  pulled  the  nervee  may  be  seen  spread- 
ing out  in  all  directions  like  the  rays  of  the  bud. 

§  1046.  The  abdominal  sympathic— In  order  to  follow  the 
sympathic  in  the  ab».ionien,  the  blood  vessels  should  be  removed- 
The  nervous  cords  of  the  two  sides  closely  approach  each  other,  so 
that  both  may  be  trace<l  at  once. 

Tlie  caudiil  i«irt  of  the  sympathic  is  partly  shown  in  Fig.  107.  A, 
and  liirHt^tiims  for  tracing  it  an?  given  under  the  prei>aiation  of  this 
figure. 


Preparation  of  Fif .  109. — The  utcriM  were  injected  with  red  u»l  the  reins  with  blue 
p]ul«r  <^  84K,  388).  Tlie  iieroam  wa^  removed,  and  \\iv  iliymid  aud  vfptcbnil  ganglia 
nf  tlip  srni|iailiic  and  their  branchfs  iixtlaLod  n?  dirfctt>«l  Bl<ur<t  i^  IOOH»  The  ihvmid  ptn- 
glitm  iirthe  ri^i  iiidv  was  di«{ihi««^  Munrwlut  drslrad,  tin*  vf>rtetira)  ganf^iion  of  llie  l^fl 
ridn  drawn  dotaatl,  and  Um^  inutcW  remuved  fnnn  the  venebra  and  Lhi!  p]ear«  and  cnn- 
ni>ctiTe  ti.<Muo  from  the  oilu>r  |jirt«.  Tlie  (M>nfiba^«  was  elitfhtly  distunded  «ritb  cotlon 
and  the  two  roots  of  the  myrlonal  nen-n  aligbtlj-  «>panited  and  beld  apart  witti  roituo. 
The  pn*i<nnill'iD  wma  hardened  and  prtMurrcd  In  akxibol  l§  8S8>. 

Explanation  of  Fig.  109.— A.  sbdv.  sin.,  A.  subclavia  sinistra.  A.  sbclv.  dext, 
A.  SDbdaTia  dextra— Tlw  ri.£,'l>t  niiU^larian  U  t^^iovn  in  two  plan<«  as  if  it  wok*  double  : 
the  artery  is  not  d>vuble,  bni  U  sliown  in  it»  DBtiiral  puaition  and  dwi  ilisplatvd  in  nnter  to 
intue  elaarly  indiciiu'  tlie  rin^  of  ibtt  «jrtn|w.tluc  [ttitM  «.  ann 'ilu*  Vif»meaii)  aurruunding 
It:  MW  FIk-  nw  nnd  Foster.  A,  fijr.  37  A.  c.  A.  carotidea  ii  (H)0).  A.  stsmalis— Oti  the 
b'ft  lh»?  nam.'  in  writtvn  on  Ibo  artiTT.  A.  thyr.,  A.  vertebralis— By  an  hiadrertenw  the 
wrotifc  alibivviatini)  was  luseil.  The  artory  '»  t^hown  »c  tUo  rif^ht  doraad  of  the  origin  of 
tlic  .4.  aUriuiU: 

Alba— The  white  s al>«tanco  of  the  myeton.  It  is  dotted  to  iadirate  the  cat  dxte  ol 
nerve  fiUrs  (^  1(M8). 

Cn.  centralis— The  wntral  ranal  of  the  myeloD  ;  see  t'haiilcr  \.  Pig,  118.  A. 

Ceotnim— Tlie  renirum  i>r  l»ody  of  ibe  Sd  thoracic  vertt* bra  {f  IftStJ. 

Cinerea— Tlifl  (my  or  f^aiifrlionic  BubeUnre  of  the  myelon  (§  1047)     It  1*  left  whit* ! 
the  fiffnre,  and  appeaiv  Knnethlnir  tike  a  letter  U  In  tbi;  iuteriur  ofthe  myelon  (S  «»S). 

F.  dms.,  Fiasura  dorsimesalis— The  rl.rtT»iin.i»«l  ip«iierior)  fiware  of  the  myelon. 

F.  Tins..  Fissara  wentrimesalis — Tlie  vcntrimwal  fisunreofthe  myclon.  It  indirectJy 
opporite  tlto  dorsal  fissure,  and  the  two  diride  ibo  myelon  nearly  in  half  (§  098)t 


Gnf.  ihjT.,  GuiglioD  thyroidenm— Tlio  thi-rntd  or  tni<)dlc  c«rvieal  gangUoo  of  the 
iTmi>sihic<Fi|;  107,  lO).  ^  104.1). 

Gng^-  TTt.,  Ganglion  vertebrale — TIiv  vt-rtvbnil  or  tnreiior  ocmea]  gtngHrm  iif  tlie 
^7mi«lhir  (Fiff.  107.  UH,  ^  lOUt. 

Myelon — Tlie  m^elan  or  jpinai  e-trd  is  tho  jMirt  ot  lite  cetitT»l  tuirvous  sTBteni  sltiiated 
tiithiii  the  QL-ural  canal  iFig.  I(M.  ^  -179;. 

MM.  Ig.  colli — Tlio  long't»  folH  ninKlefi- 

N.  thr.  (i«t>— The  Brat  tlionwic  or  dorsal  nerve.  The  RbbrrTUlioii  in  writtoa  on  Ihe 
tmirml  prit&aij  divinoo.    CVatrBd  uf  the  abbri-viation.  Ibe  darwl  primarjr  divjsiua  La  aeeo 
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Ramus  conimnnicjuis  3 — The  branch  or  nmos  connecting  the  Tertebtml  gangikiB  of 
the  BTmpathic  with  the  1st  thormctc  myelooal  oenre. 

Rm.  err.  4  (7).  Ramus  commanicans  cerricalis  (Ttli)— The  bnundi  eoonecdiig  the 
7th  cervical  nerve  with  the  vertebral  ganglion. 

N.  crd.  5,  Nenrtis  c^u-diacus  minor— The  lesser  cardiac  nerve  from  the  vertebnl 
ganglion.  The  heart  receives  several  filaments  from  the  vertebral  and  thyroid  ganglia, 
bat  only  this  large  one  is  shown. 

N.  sym.  <cph.)  6,  N.  sympathicas  (cepbalicus)-'Tfae  sympathic  nrrre  extending 
cephalad  of  the  thyroid  ganglion  along  the  neck.  It  is  somewhat  displaced  to  the  right ; 
see  Fig.  107. 

N.  sym.,  N.  sympathicus — The  cnt  end  of  the  sympathic  nerves  of  the  two  sides, 
showing  their  relations  to  other  iwrts.  Tliat  of  the  left  side  (N.  ^ffm.^  is  on  the  left  of  the 
corresponding  camtid  artery,  while  the  one  on  the  right  {N.  a.)  is  dorsad  of  the  right 
carotid  and  very  close  to  the  tngu*. 

N.  v.,  N.  vagus — The  cut  ends  of  the  vagns  or  pneamogastric  nerves,  showing  their 
relations. 

N.  phm.,  N.  phrenicus — The  cat  ends  of  the  phrenic  nerves,  showing  their  relations 
to  the  other  structures. 

CEs.,  CEsophagus  (Fig.  103,  107,  §  798)~The  cesopbagus  is  seen  to  be  somewhat  to 
the  left  of  the  meson  and  dorso-sinistrsd  of  the  trachea.  It  is  represented  as  somewhat 
contracted,  hence  the  wavy  outline  of  the  mucous  membrane. 

Rz.  et  Gog.  dorsalis,  Radix  et  Ganglion  dorsalis — ^The  dorsal  (poeterior)  root  nf 
the  Ist  pair  of  myelonal  nerves  with  its  ganglion.  (The  adjective  dortali*  belongs  only  to 
radix,  hence  the  feminine  form.) 

Rx.  ml.,  Radix  ventnUis — The  ventral  (anterior)  root  of  the  Ist  pair  of  myelonal 
nerves  (g  1007). 

Spina  neu.  thr.  (2),  Spina  neoralis  thoracica  (2) — ^The  3d  nenral  tboradc  Sf^oe. 

Trachea — The  trachea  is  represented  as  slightly  contracted  so  that  the  cartilaginoos 
rings  overlap  somewhat. 

W.  brcph..  VV.  brachio-cephalicK — The  cut  ends  of  the  two  bracblo-cephalic  veins 
(Fig.  101,  §  922). 

§1047.  Obvious  Structnre  of  Nervous  Tissue.— Nervous  tissue  is  obviously  of  two 

kinds  : — (A)  AS)a  {white  matter).  This  is  found  in  tlie  central  nervous  system,  where  it 
has  a  dense,  lusterless  white  appearance,  but  princi[«lly  in  the  nerte*  (§  993),  where  it  is 
white  and  glistening;  the  nerve  also  has  a  wavy  or  crimped  appearance  when  relaxed. 
The  nerves  themselves  have  somotliing  of  the  same  obvious  structure  as  striated  muRcle 
(§  704',  that  iB,a  more  or  less  cylindrical  fasciculus,  surrounded  by  a  sliesth  (fpineiirmm\ 
and  this  mass  in  turn  being  composed  of  smaller  bundles  {funieuii)  each  funiculus  having 
its  special  sheath  ( perineurium ,  ueurUemma). 

(B)  Orny  matter.  The  gray  ner\-ou8  matter  is  soft,  so  that  it  is  easily  cmshed  in  the 
hand  ;  in  color  it  is  of  a  delicate  pray  or  n-ddish  brown,  and  is  collected  in  masses  (§  994), 
the  largest  being  in  the  brain  and  myelon  (|  997). 

g  1048.  Microscopic  Structure  of  Nervous  Matter.— (A)  White  miOter  (aXbaX  Each 
foniciilnn,  like  the  fasciculus  of  a  striated  muscle,  is  composedof  a  variable  nnmbor  of  cyl- 
indrical fibers  which  are  of  two  kinds  :^1 )  Medullated,  composed  of  three  parts,  via.,  a 
primitirr  tkeath  somewhat  comparable  to  the  sarcolemma  of  the  muade  fiber  {§  TOB) ;  U 
has  a  wavy  outline  and  presents  nurlei :  Myeline  or  white  tubatanee  of  Bekwinn,  this  is  a 
whitefatty  substance  just  witliin  the  primitive  sheath;  itisintermpied  at  regular  internls 
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(1-8  mm.),  formlnjT  tU«  ood«s  of  Banvler  :  ^2<<  Aond,  band  ojriM,  axis  e^inder  ;  this  fomui 
'  tbe  centnU  part  of  tlie  iitrve  tiber:  it  Is  continuous,  BubcyllDdrlcal,  Kntyiiili,  rather  tvoa- 
ciooK,  Bnolj  GbrilUlcd  utul  with  Htraight  ouilino.  Tlie  axis  cvlindtr  is  the  CMeniial  part 
of  tbc  Di>rr«*,  ami  Is  the  onlv  [art  found  at  Its  urigiD  ami  icnni nation.  Medullated  neiTM 
beilbi-r  give  nuFroeclvir  anu»tomu«K-a  exci-pt  very  near  Ihcir  t^^ruiiraliou.  In  cruttti  »ce- 
titm.  a  bundle  of  nerve  fib«m  ap|n-ars  like  u  Imtir-li  ni  Uoiil  jieurilit,  tbe  ImlihI  avia  ci>rrv- 
■pondlni;  to  lltn  lead.  (S)  Non-nn-dulbitn)  RU'ni.  TlietM'  iint  of  a  pub!  grav  appearaDce, 
'  Mnriaic  Ui  Ibe  ab«eaee  of  Ibfr  niyt'line,  Tbi-j  [HiMM-tw  a  nu^leatei)  ebfatb  and  an  axiti  17 Un- 
der Ilka  tbe  modiiHalM  bberfi,  but  difl'er  from  tbtiiu  In  tlie  abriouci*  of  tbe  luedulIaT?  abeath 
and  from  the  fact  that  they  anH0toiuu«e  frequently  throughout  their  entire  course ;  Ban- 
Tier,  A.  776. 

(B>  Omy  matUr  Qray  matter  w  eampcMed  of  an  ii»t<>rlftring  network  of  nerre  Jibtrt, 
peculiar  connective  tissue  {ufMrogiia)  snd  iif^n*  e*Jl»,  Tbc  latter  being  the  cbaracteriMic 
fealun<.  The  iktvi<  cells  nf  iho  brain  and  tnvf  Ion  apparently  jwawm  no  pro|>er  sheath, 
and  pmenl  two  fomu,  vix..  ill  oella  containing  a  nucleus  and  nudeolu, •orrcmndod  by 
the  giBJ'  cv  nddiah  brown  (iTotoplanni  wliicb  givea  off  nnu  or  nior«  procemea,  giving  rise 
to  the  ■>  called  multipolar  celU.ono  or  more  of  the  pubs  l>eing  continued  a»  tbe  band  axis 
«f  a  nam  fiber;  (2)  cells  luurb  anialler  tboii  Ibe  preci>dlnp,  composed  apparently  of  only 
a  naclraa  and  ouclevlua  The  nene  cell*  of  tbe  pinglia  passcaa  a  proper  sheath,  wlitcb 
is  tn^TL-Jy  nti  eximnaion  of  tbe  primitive  abeatli  of  a  nerve  fiber.  Tjrpically,  ihe>»e  cells 
■rr  pyrifonii  and  poeKtu  a  |M>le  at  each  end  which  is  continued  iutu  a  oon'e  fiber. 
Btrickur.  A.  110;  Qoain.  A.  II.  125. 


CHAPTER    X. 

ENCEPHALON— THE     BRAIN. 

SKIfmUL  C0K8IDERATIOK»— HAXZS  OT  TOE  PRINCIPAL  PARTS  OF  THK  AJfPHIBIAH  BRATET 
— DIAGRAMS  OF  AJt  IDKAL  SIltPLE  BRAIN— KXAinNATtON  OF  THE  BRAIHB  OF  THE 
FROG  AND  MBNOBRASCHUS— REUOTAL  OF  THE  CAT*B  BRAIN— MACROSCOPIC  TDCABC- 
I.ART — DEflCRIFTIOX  OF  FIGURES  ANB  PLATES— DI88BCTTON  OF  THK  KBAIK — 
BTHONTM8  AKD  RBFEIUEHCEa — FISBDRES  AJTD  OTBI. 

§  1049.  a«neral  CoxudderatUms. — i)(?^n/Yi^.— Excluding  Ato- 
phioxiis^  wliose  brain  is  peculiar  and  apparently  incomplete,  the 
vertebrate  encephalon  may  be  defined  as  the  enlarged.,  differenti- 
ated and  incompletely  segmerUed  cephalic  portion  of  the  myelen- 
cephaJon  (cerebro-spinal  axis),  contained  within  the  cranium. 

Thp  junction  of  the  bnun  proper  witli  the  myelon  proper  {%  1006,  Fig.  104)  is  formed 
by  the  part  commonly  called  myiluUn  (oblongata),  but  meteneephalon  by  Quain  (A,  11,755), 
and  in  the  i)rp8?nt  work.  By  its  obvious  ctiaractpn  and  real  structure  the  medalla  la 
only  a  modi6ed  continuation  of  the  myelon  iStricker,  A.  T5B-764,  Spitzka,  1,  46),  and 
Wyman  deecribefi  it  iHA,  7)  as  a  dirisioD  thereof;  most  writers,  however,  ref^rd  it  as  a 
part  of  the  brain,  and  this  is pri'ftic'Vy  the  more  convenient  way. 

§  lO-iO.  Imp&rtanee  find  DiffieuUy  of  the  Study  of  the  Brain.— An  acquaintance  with 
the  obvious  features,  the  intimate  structure  and  the  functions  of  the  brain  is  dptdred  by 
not  only  the  physician  and  the  practical  veterinariao,  but  also  by  the  systematic  soologiat, 
the  comparative  anatomist,  the  physiolopst  and  the  psychologist. 

The  nature  and  extent  of  the  obstacles  to  the  acquisition  of  this  knowledge  are  most 
fully  appreciated  by  those  who  have  advanced  the  farthest  in  its  parsait;  some  idea  of 
them  may  be  gained  from  any  recent  compendium  by  an  original  investigator  in  dtber 
of  the  branches  of  inquiry  above  indicated  (Quain,  A,  II ;  Strieker,  A  ;  Ferrier,  A). 

Deferring  for  the  present  any  considerations  of  the  histolf^^  and  fonctions  of  the 
mammalian  brain,  its  mere  topography  is  far  from  easy  tn  understaod. 

§  1051.  Methods  of  Studying  the  5rafft.— The  brain  is  com- 
monly figured  and  described  as  a  fibrous  and  cellular  mass  peie- 
trated  here  and  there  by  inconsiderable  cavities.  IJttle  attention  ifl 
paid  to  the  membranes  which  line  these  cavities  and  inveet  the 
entire  organ.     Stress  is  laid  upon  its  complex  structure  and  remark- 
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iiblo  ftinctions.    Finally,  tlic  human  hruin.  is  usually  prwientwl,  or 

ut  li-adl  einployt'fl  as  a  staudurd  I'ur  comi>ai*isou. 
H       From  personal  expi'iienee  and  from  the  unirorm  testimony  of 
Hour  stndeiits,  we  have  been  led  to  the  foUowintj;  wncluaions:  — 
H      (A)  The  an-angements  of  the  solid  itfirta  oF  the  brain  are  more 
■readily  perceived  and  more  easily  remembered  after  the  relations 

of  the  cavities  ai-e  fully  understoml. 
^      (B)  An  adequate  idea  of  the  circumscription  of  the  cavities  in- 
f^lves  a  distinct  recognition  of  their  lining  and  of  the  investment  of 

the  whole  brain. 

(Ot  The  general  plan  of  tlie  organ  is  most  readily-  appreciated  if 

we  disregawl  altogether  its  oi^inic  composition  and  its  direct  sub- 

flervience  to  mental  ojh  rations,  and  view  it  |)rimarily  as  we  migiit 

any  artificial  structuiv,  like  a  house  or  a  piece  of  furniture  of  homo- 

gent'oiis  mati^rial. 

f(D>  Even  if,  as  is  commonly  the  case,  the  Ituman  brain  is  tlie 
Itimati-  objrct  of  innuiry,  the  brain  of  some  Amphibian  should  be 
Kamined  tirst. 
%  IOS'2.  So  fftr  u  n^e  know.ttiefint  tlirMof  th(«Q  proposlUoas  bare  Dut  becDdlrtlnctlj 
eDUodateil  heretofnn*. 

The  adruiUgo  (^f  atudvin^  flnt  the  mvltiofl  nr  the  brain  acfros  to  mi»c  fmm  Lho  fikCt 
Ikat  while  th«  walls  aiv  ftnbjcct  to  gn-at  nintljGratioDH  at)  ic^  rMrm,  tlikkDves.  hiatologlcftl 
OMBpowiitm  aiiil  cuum'vtioiiii,  tbu  m%-ilk-H  caa  prrsc^nt  dilTvivurce  of  unly  m»>,  Ell]npi^  and 
dp^ne  of  drciimacriptlon  ;  tlifir  countrttona  ar«  invnriaMo,  and  uf  oiiurai>  do  siructurp  is 
illr4bli>  of  thetii.  IIi'iK'e  fcwi-r  cnnslderatione  art!  pTMiuiitnil  to  the  mhuj,  a  Dialter  of  no 
1  ini|wrtiince  to  the  boginnor. 

g  HW8.  To  the  phjuiologiat  the  inembrannaH  cnTclnpes  are  of  intcmt  only  ai  con- 
in   ide   va^r;ular  aiipply  of  ihi'   [miirr  nLTvnus  tii«[U>,  and  fnr  mosH  analomieal 
tlifr  a/e  U'tter  retu'wixl.     Wiih  ihnni,  Lowi-vor,  arw  apt  to  cufuv  away  eome 
itmfhii^  [«rta  of  the  iwrietflA  tofifcthor  with  tlio  linJn^  of  ilif  ravitied,  i>o  aa  to  h-aT4^  the 
laitur  open  at  cL-nain  polots.     Uence  man;  figures  and  dmcripliuns  indicate  or  imply  ihat 
thai*  an  free  communicatioiia  bctwotm  the  aivitica  aud  the  outride  of  thu  bnUu. 

With  pi<tnh!^  u  tnii^r  exct^tlon  ($  1083).  thiti  ia  !»■(  the  caw-,  in  «dult«  at  h«st,  and 

I  tht*  eslMenn-  of  auch  cmnranmrnliona  wnnhl  lie  oat  of  keeping  with  what  ia  known 

the  mode  of  develnpmont  nf  the  or^ii.     ni'i)r«<  any  rlnar  and  adequate  cxiiiception  of 

fttlACioaa  of  the  mrttifd  luvolvm  thv  dbtinci  ri'Co^ruitioD  of  the  preaeuoti  of  the  mem- 

ttvm  aiwl  of  their  geniral  arraiigi'meni. 

^  lOM.    As  lo  the  third  propnBiiion.  the  com|«rative  anatomist  and  the  viyatenuUc 

t  mpecially  de«lrv  thu  idcnliflcatioii  of  the  rarlons  rcjrionaof  the  bmtn,  and  the 

loatlon  of  suitable  namt-a  and  ternia  for  dt-ecription,     Eren  where   the  histolngr 

funrttonaof  ihc  oricBD  aro  the  tdtiniat«>  abj«Ttfi  of  iIh  HtU(lv,th>>  aiwlent  ranat  first 

me  ^miliar  with  tbf*  order  of  eui^oeasion  of  the  inrts,  their  eonstint  loffOBTaphififtl 

inna  and  the  conoectionn  of  their  cariiW,  and  with  the  oaniM  of  them  all. 

Now  ibla  may  be  done  not  only  as  well,  bat  In  oar  opinion  more  easily.  If  at)  other 
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CeAtuTM  ftiQ  for  thr>  x\m*  igiiorotl,  and  ihe  bnin  in  viewed  aimplyaa  «  MfMi  i(femitua  uklh 
parifU*  oftarying  thiekntat,  more  or  teta  distineti)/  dititihle  into  aaU9,fio«r  nndrotif. 

%  KK).').  Tilt'  fi'urtli  [ini[KMiUuD  Ih  iuacoordmnccwitb  thpfullowmg^-ni'ral  Bphorism  — 

**  la  oil  dcpartmvnui  of  invt<«tigalioii,  it  is  right  to  ounirut.nce  witli  the  mudy  uf  thai 
which  is  cumtuuri,  simple  and  m^ular,  ami  thraoe  t^i  pruceed  lo  ioquire  mpectiog  that 
irblcl)  Is  [cotoplex],  uuubiuU  atid  irretjular."—  Bucknill  and  Titke,  A. 

The  «peciBc  idea  ia  aUminblj  oxprMaed  in  the  fGlluwiag  pUH^  ttata  ft  paper  lo 
whicli  tl  is  practically  carriod  out : — 

"  With  tuaxi  aud  tUv  utbrr  uiammat*,  the  cerebram  and  ocrebolltun  to  far  tnuiBocod 
■tl  tlie  other  organ*  uf  tliu  vi)C4?phaIoD,  thai  the  parts  whlcli  in  a  morphulogioal  ptMnt  of 
view  am  of  ei|unl  value  tiavv  btwu  rm|UL-ntly  ovvrlouked,  ax  (urmiuK  (■tiher  tnte^ra)  paria 
Dr  primary  eubdiviMJonfl. 

"  Id  frcigB  .  .  .  while  do  one  part  takes  an  esoewve  development,  there  Is  at  Hbn  Bkiu 
tinM  no  one  of  the  fundamental  ones  either  wlioUy  deficient  or  ao  far  redoiwd  as  to  deprive 
Um>  gmeral  plan  of  any  of  ite  mor^  important  fcAtum.  The  brain  U  so  far  redtued  In  the 
Tolativx'  proportion  of  its  diflbreiit  («na.  and  9o  for  eiripped  of  the '  acceawiry  orfcao*  of  per- 
foeiloo,'  SM  to  enable  the  atadenl  U>  obuia  vith  ease  a  clear  cvna'ptioD  of  the  genera)  plan, 
aooneeption  always  so  dilBcuIt  to  acquire  when  studying  the  bruin  of  mammals  or  of 
man.** — Wyman,  :$4,  8 

%  105C.  The  advantages  presented  hj  the  tto^»  brain  may  be  csiegnrically  stated  as 
followB : — 

(1)  The  varinos  parts,  while  Ear  from  eqiul  Id  bIx0,  differ  mocfa  leas  than  in  the  higher 
Terlebrmtes. 

(8)  No  part  is  conifileiely  hidden  by  another, 

<8l  All  lie  in  the  wine  ]>1aDe,  tlie  organ  not  prmenting  the  perplexing: "  rmntal  flex- 
nro  "  (Quaio.  A.  tl,  73:J>  of  tniKt  of  the  higher  Verlobrstee. 

(4|  Tlie  cavities  are  relsiively  targe. 

(fl)  The  parietes  vary  little  in  thlekm^s. 

(G)  VVIilIc  all  the  primary  cumpouents  nf  the  brain  aro  present,  there  are  bat  lew  ipe 
dol  oddltions  or  modifications  to  distract  nttenliou  from  the  general  plan. 

Vet  the  frog's  brain  is  by  no  mtvna  an  ideally  iwrfeel  type  of  the  vertrbrato  bimin,  or 
wholly  adai>ted  fortftady,  for  the  following  Tvamnii : — 

{!>  It  ia  undesimbly  small.  Hence  the  student  should  select  for  this  purpose  tbe  ve-iy 
largest  indivldaak,  if  [Hwoible  of  the  bullfrog.  Unna  CttuMana  IpipUru  nrsome  wrlten). 

{'ii  The  tissue  is  very  soft.  Hence  great  can;  is  iteedod,  and  th«  otgui  sbuold  osntsUy 
be  har^lenetl. 

(3)  Tlie  CT-rebellam  i»  dwproprirtionally  srosll. 

(4)  The  curity  of  the  cptiri  presents  a  pmjficlioD  of  the  wall  which  renders  a  section  ol 
tlie  region  somewhat  pnstllng. 

(Ai  The  pasMges  (  poriai  or  foramina  of  Monra)  bctwoco  (he  mesa)  and  the  lateral  csvi 
ties  ore  andcHrablr  small. 

(0)  Tlie  repliattc  dlvWnns,  the  Lvhi  oi/aftnrii,  which  are  separate  in  all  other  Vertc 
bmtes,  are,  in  the  frog  and  toad  and  i^her  anoarnus  Amphibia,  not  only  In  onntaet  apcm 
the  ranacm.  but  tliero  nnited  by  soniewliat  6mi  ouonectivs  tlSftue,  coDxtitntlng  a  fixture 
which  lias  Mrinnsly  misled  some  anaromiscs,  including  even  Wynun  (34-.  8,  S'i. 

(7}  Tli6  pUxtiaet  nTf  nearly  or  wholly  BlNvnt. 

In  respect  to  the  Uist  four  objections,  the  brain  nf  J/ctt«frr'twAu«  is  prcferabtv  to  tfasl 
of  tfaefrog.  But  Ihe  animal  ia  leaii  oaKily  obtained,  tlir  rerclM-llum  ts  even  stonller.  sod  the 
optic*  are  so  allghtly  ditTemitluted  from  the  parts  caudad  and  ci-plialad  as  to  render  sums- 
what  diSicuU  the  recognition  of  their  UnUts. 
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Neverthclm,  the  bnln  nf  Sienohratt^ua  Is  well  irorthy  of  evRiiiinBtion  apoa  tbe  fdl- 

rlag  gTOUtuls; — 

(I)  Tbe  alight  clifTtfreRlUtion  of  thn  ^>gioTl»  U  an  intervsting  reminder  of  the  prusamed 
caadition  uf  «1]  bninn  at  an  tarly  ticuf^o  of  derelopmi'uc. 

^)  Tbe  size  of  tbe  cavities  \iA  commuuicatione  and  the  IbloDoaH  of  the  parietM  [>er[alc 
ikm  effects  of  iulUtiim  witli  air  to  be  at  once  appiireat. 

1(8)  The  Lo>>i  o(faclerii  are  diacoanected,  aa  in  all  VertebratM  cxce{)tlng  the  Anura. 
(4)  Tbe  av/a  U  large  and  well  defiaed. 
§  1057.    Tbe  method  of  viewing  tbe  general  eonHtitotJon  of  the  brain  which  was  sog- 
■tedby  Wymanand  la tiercia  adopted  mti.yhtsf»HtAt\ite0mparatirf.an'ilot})t/vriiy.    There 
■Dother,  the  emfiyitosfifnt  yrny .  whicli  is  tiieot^caUj  more  saiiahctofy  and  complete, 
bol  pracllcmlljr  niA  wi,-!!  tnlapu-d  to  bcpintuTs,     It  would  bo  well,  howpvor,  for  the  aome- 
whal  ftdranoed  student  to  nUain  a  collection  uf  fwtal  ^Ag*,  kiltriu),  etc.,  uf  different  •gea. 
^wnul  carefully  ox|>osp  their  brainri  ko  im  tn  olMerve  the  gmduiil  ititrreaae  of  tlie  hetiiiMiilivn.it 
^Vwul  oerebeUuTD,  the  forniadrm  of  the  gyri  auil  the  [ir<^^prasivo  thickening  of  the  wall«  in 
the  fcreftter  i*rt  of  Ibwir  extent, 

§  1058.  Partial  Vocabulary. — The  foUomng  List  includes  only 
the  riaiuM.s  of  tlie  priiiciijal  parts  of  the  Amphibian  brain.  A  more 
comploto  macroscopic  vocabulary  of  tlie  organ  will  be  given  laU-r  in 
this  chapter. 

yames  of  the  P/hicipal  Parts  of  the  Amphibian  Br<iin„  with 
eir more  Common  Sf/^nonJ/ms.—AulB. — Ventricle  of  tlic  " uii]>aired 
cerebral  nuiiinent."  Aulatela— Atrophied  or  membranous  roof  of 
aala.  Auliplexue— Plexus  choroidens  aulte.  Cerebrum — Henii- 
sphffirffi,  larger  ]Hirtion  of  ]irosencH]ihal(m.  Cerel>ellum — Dorsid 
portion  of  epencephalon.  Chiaama— ('ommissura  optica,  chiasma 
nfrvomm  opticoruni.  Conarinin — C'Orpus  piiiMah',  pinr^al  gland, 
epipliysis.  Cms  cerebri— Floor  of  mefioooelia.  Diacoelia — ViMilrio- 
uliis  tertiua.  Diencephalon  -Deut<?ncep!ialon.  tlialamencephalon. 
DiaplezuB — Plexus  choroldeus  vi-ntrii-uli  b'rtli.  Diatela — Atro- 
phii**!  or  membranous  rrvof  nf  third  ventricle,  Endyma — Ependyma, 
lining  of  the  ccplia;.  Epiccelia — Ventriculus  cerebelli.  cephalic  part 
of  ventricnlustpiurtus.  Epeocephalon — Hind  brain.  Hcmispliaara 
— Hemicerebrum.  Hypophysis  -(.'orpus  pituitarium.  Lobusolfac- 
torios — LatcnLl  half  of  rhin('nce]>haIon.  Mesencephalon— Lobi 
pticri  and  crura.  Mesoccelia— Ventriculus  loborura  opticorum, 
nseductiis  Sylvii,  iter  a  lertio  ad  ventriculum  qnartutn.  Meta- 
ooella — Caudal  jmrtion  of  vcntricidus  quartus.  Metatela— Atro- 
phied or  membranous  roof  of  ventriculus  quartus.  Meteccephalon 
— Medulla.  Myelon — Chorda  sjtinalis.  Opticus^ r>il)us  optiiMis. 
Pia— Pia  mater.  Porta — Foramen  Monroi.  Portiplexus — Phwus 
choroidens  foraminiH  Monnii.  PostcommiMura — ('ommissura  jmis- 
terior.     PraBcomini88xira--Commissura  anterior.     ProocBlia— Ven- 
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triculus  lat<»rali8.  ProplexuB— Plexus  vcntricnli  latorali*'.  ProsenT 
cephalon— Cfrebrum.  Iirriiispliinra!.  Fseudo-conunissura — C'oimec- 
tive  tissue  between  lobi  oliaclorii  in  Ariura.  RMnencephalon-^Lobi 
olfactorii.  Rhinocoelia— V'Hntririiluw  olfactorius.  Terma — Lamina 
terminalis,  lainiuu  cinci-oa.  Tuber  cinereum.  Thalamus — Tliala- 
inus  nervi  optici,  wall  of  diacwlia.    Valvula— Valve  of  Vieusst^ns. 

^  1050,  /.uT  i<faomf  of  the  TMhnieal  iVam««  of  (A*  ParU  matt  frequffUly  ruetitionf^ . 
leilA  tJu  isritunin  blutJc  Utttr)  vhieA  art  Prtferrtd  to  tfum. — Aqiunluctiiit  Sylvii — M«50- 
coelia.  ChMrdk  sfiiuUis— Myeloo.  CommiMum  aoHrior — Prgecommisiara.  Commls- 
»ura  posterior — Postcommissura.  Corpun  pincnic — Conahum.  ('.orpuB  pilmtariutn— 
HTpopbysts.  Iviivadftua — Endjrnto.  Fomuion  Muuroi — Porta.  Iter  n  tvriio  ad  rcD- 
Iricalom  quartuui — Mesocalia.  L>niiiina  tvniilnulU  «.  (.niK-fVB — Tcrrna.  I>>lius  upticus 
—Opticus.  Mwlulla  ul)loiii;aln— Metencephalon.  Pwliinculun  (x-rrbri — Cru»  cerebri. 
Plt'XUH  rboroideufi  renlriruli  terti) — Diaplexus.  Plextu  rbomidcoa  veolrtculi  ku'ralis — 
Proplcxui.  Vt'ntricoln*  laioialui — Procalia.  Vontricle  or  the  "  unpaired  cerfbnd  rudi- 
ment," mtml  part  of  reDtriculas  lobi  oommunt^—Aiila.  Veatricaltui  quartua — Met«- 
coelia.     Ventriculua  ti:rtiu0 — Diaccelia. 

CompoT'ttir*  BTftitfi  'fthe  Ttrma  here  adopUd.—bk  the  abort  list  ihcre  are  19  new  naniea 
eompoaed  of  -0  wonls  and  about  150  Iptters.  The  correRpondina  old  natnos  camprisc  -40 
wopja  and  hIkiuI  :UlO  Iftt^rs.  Since  tlir  (mrls  sjiMnficd  arv  very  rrctgucntlv  mcutioned  io 
IrvutiDK  of  till!  iiituTuMMpir  nuntijmj  of  the  liruin,  tt  Is  cTldAnt  that  a  Hobatantiiil  Ravlog  i« 
cfitcted  by  llie  employmunt  nt  tlie  aliortnT  terma. 

§  1060.  7%e  Encephalic  Scfrments.—AU  brains  present  more  or 
less  marketl  ronstrictions  with  intervening  enlargeniMntjs ;  the  eauclal 
region  al»>  is  single  or  niesal,  while  the  cephalic  is  doable  or  in  two 
lateral  parts,  lletice  the  brain  may  also  be  defined  as  an  incom- 
pletrly  sctjmt'nted  tube  of  nerrous  tissue ^  bifurcaied  at  one  end. 

In  each  of  these  segments  there  is  one  organ  or  pair  of  organs 
constituting  its  pnncipa!  or  characttmstic  jiortion,  but  there  are 
always  some  other  jwirts  of  greater  or  leaa  importance. 

g  1061.  Names  of  the  Enrejthafir  Scffmcnts, — That  region  of  the 
brain  whioli  includes  the  {lobi)  optici,  which  is  easily  recognized  in 
most  adults  and  is  vei-y  prominent  in  tlie  embryo,  has  been  almoft 
uniformly  (lrsignat*^d  by  the  tw-linical  term  mesencephalon^  or  by 
its  vernacular  equivalents  miUelkirn  or  mldhrain. 

With  regard  to  all  the  other  segments,  however,  there  has  been 
such  diversity  of  usage  that  the  student  is  apt  to  be  confused  in 
comi>aring  tlie  statements  of  different  writers.  In  the  following 
Table  an>  given  the  principal  synonyms  of  the  names  of  ilieenee- 
phalir  wgnients  heivin  adopt<'d,  which,  as  may  be  seen  by  comjiar- 
ing  the  second  and  seventh  columns,  are  almost  identical  with  those 
which  are  given  in  the  Human  Anatomy  of  Quain  (A). 
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{^  1063.    Uti^vat  M'trphkai  Vaiut  ffxhe  SfgnunU. — So  ior  as  appeftra  in  tbo 
ooluinn  of  the  Tobte,  the  six  Begiuvnls  ore  oqual  iiriuuiry  division*. 

In  one  mime  this  is  cvruinly  not  the  rai^.  Aoconlinft  to  ui<«t  DCtMiuDt*  (KiHcIicrt.  A. 
II,  U;  MUulkuTlrg,  A,  i!l :  Hpit/hii.  n,  37;  Huxley,  A,  St;  Quiun,  A.  II,  TAU:,  tbu 
embrjQoIe  brain  consiirt*  of  ibrue  primary  v<.-«icli-a  ;  of  tbcwe  tUe  v\id<iU  le  derelopei)  into 
tbo  mMeneepkalon,  wblli:  eadi  uf  tbu  othe»  ta  n^pdn  divUIod  into  ■eoondary  TBside«,  frmn 
which  the  utbcr  five  nrgiuai}  hk  furuied.  Balfuur.  buwurur  (A,  II,  'MTi\  idmiis  oolj  too 
prioiarr  rralckit. 

Awd^  from  the  verbal  dlsUnctioD-i  indicated  \xt  tbe  Table,  mnei  of  the  diflerpnc^  aro 
due  ta  th«  mitxiaal  (viiEualvs  pbiced  by  writcra  apoa  tbcscTerol  sc^menti  from  an  embryo- 
lo^cal  potDt  uf  viuw. 

Anatomically,  tliere  aeema  to  be  do  objection  to  the  arrnn^emriii  here  ailopt«d,  for 
while  tbe  cerebetlum  and  hembipbrnfit  pn^pondcrato  in  the  bij^ber  animolis,  tbe  optic  lobes 
an*  Ur^r  in  some  "  finboa,"  \\\c  ulfnciory  IciIkii  art-  c-mirmdus  in  some  ttharks  and  placed 
at  a  ootisidomble  dtntaooo  frum  the  pitMoucephaJou,  and  in  a  skato  {Ttrpedo)  the  laip-m 
IMLrt  of  tbi>  train  It  tbe  medulla. 

for  practical  parpoaea,  thai,  tbe  six  Kjtmt>nt«  mny  be  regarded  na  coArdioate  divlsioiui 

g  1063.  Admntoge*  of  Uting  tht  S^ffmmtai  J\'<)»im.— Thero  are  tbrw  advaota|£TV  in 
tho  UMi  of  Inrnift  ilenigiiating  the  enr^'pbalic  w^^meota : — 

(1)  Tlicy  tiullcute  the  tffment'il  eonatHulhn  uf  the  br^in. 

(2)  Each  dt^ijcnutes  a  gentrtd  region  wbicli  may  conaist  of  MTeral  more  or  leea  diatinct 
|iuta.     Hftene^pha/on,  for  examplv,  htcludes  not  uoly  the  optic  lobee,  boi  tbe  crum 

CtTIOTt,  OtC. 

(8)  Tbcy  are  muglt  words  cnpslile  of  inflection^ 

§  1064.  .Vawiw  o/tJie  Cavities.— On  account  of  tho  pecnliar  condition  of  thlnga  in  man 
and  the  Ltgher  Mammals,  certain  imrtioue  of  tbe  general  ca%ity  have  lMM.*n  n.-coiniiiMj  as 
euch.  wbilt!  others  have  been  cuIKhI  pnmiiffM  vr  Ignored  altogether.  In  modem  timca  ibe 
lai^ger  cnvltiea  have  been  itsually  ca)h>d  renttktes,  fW>m  Utc  LatJii  wntrititlus. 

Tbe  inccmgroity  of  the  aittbmpotoniiral  derignalloni  of  the  encephalic  carltiea  ha5 
been  pointed  oat  by  Owen  t  A,  I,  20-1,  nutt* ),  «nd  tbo  aenicir  autiior  (U,  135.  /■#.  0^). 

Tbe  caitaUa  f^ntmlit  expands  intn  a  csvily  which,  alttinu^h  ibc  first  uf  the  eeriea,  ia 
•■altwi  tlie/cwrfA  vi'niricle.  The  mi>m  nr  leas  diBtitirt  cariliea  corresponding  to  the  are- 
belium  and  tliv  optiei  are  not  railed  ventricles  ul  nil,  and  tbe  s.'COlid  is  kaown  by  either  of 
tlie  ffill  iwing  pbnues  nquvducin*  .*^ffiru  and  it€T  a  tertto  mi  vtntrieHlvm  quartuTH.  The 
djencepliallc  cuvily  Is  llie  Mi'rrf  veiilricle,  The  two  "  lalentl  "  venlrlcU*  are  rarely  men 
Unonl  an  ihejirat  and  aerontt,  but  sinne  tlir  nuinlwn)  muat  he  undenoond  in  order  to  account 
for  the  third  uiA  futirth,  tliB  student  di^n-f^,  in  vain,  tn  know  which  in  ibe  first  and  which 
tiif  iM-onnd.  In  point  of  fart,  if  the  fournt-ruiidn  in  lii-t[uii  at  ihewphallc  end  of  the  wrira, 
the  lateral  Tt^ittriclea  are  the  third  nnd  fourth,  filnce,  in  mo8t  alr-breDthlnf*  YirtebratM, 
there  are  wet  I -developed  Tenlrirbra  in  the  tA)bi  o'fitdoHS.  Finally,  a  "ffl/i  ventricle  "  is 
mentioned,  which  la  not  only  at  a  grnii  diaiAncc  from  the  fourth,  but  baa  no  normal  con- 
nection with  tbe  other  rentriclea.  and  U.  In  far),  no  part  of  tbe  aeries- 

It  is  hanlly  |MMg]ble  to  imagine  leM  appropriate  and  oottau^ent  appellationi  for  a  aerin 
of  e«entlally  nlmilar  caTlti«». 

Ventricaltu  ]»  olijectinnable  because  of  )t«  lenfifth,  beeaUM  Ita  ihb  U  apparenOy  eatab- 
Utihed  in  cnnnfctiftn  with  tbe  cardiac  carities.  and  becAuae,  aa  a  lAtin  word,  it  ii  ikot  readily 
conibineil  with  Grf>ek  preSxea.  No  one  nf  these  objoctioiu  ts  fatal,  bat  oombined  they  may 
b«  regnided  as  wommttug  the  oae  uf  anutbor  word  if  «uch  can  be  fooad. 
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Tbe  Qrei^  doaignnleil  ottlier  a  cardiac  or  sa  encephalic  cavity  b;  tbe  name  lotXid,  and 

the  w-niur  autliur  hiid  pn>{M-iAed  (/>,  1^>1.  14.  MU)  to  oubstitutc-  it  Tor  vtntricul'it,  lud  to  dos- 

igiiat«  tltc  Koronl  enc^plialic  carities  b;  ttinua  fnrmud  \*y  \U  cnrntiiDalion  tvitli  tlie  cliino- 

iMiflia  prefixea  of  tbe  eacei>hiill<:.  ovgnivulB.     TLis  |fivi.-«  us  rkimKoiia,  priirirtin,  dincaUtt 

Ka,  tpie^ia  and  metaeaiia.    Ttiutu  tcnxu  ate  ca)i«ble  of  lulli?clion,  and  Uie  longest 

them  ia  no  longer  thou  ibt?  Lutiu  cenlriruiiit,  wtiicli  riei^iiiivtf  a  {tM^ftx  or  qualifying 

inL     Finally,  when  the  sturleut  liaauncr  U-arned  tlm  order  and  lUjmilirance  of  tbe  names 

'  the  eoa<;ihelic  ongmenbi,  bn  ban  onlj/  to  acquire  a  tiugU  Urm  ami  aj/jilif  Uuretu  tin  eJiar- 

'  aetert^if  pr^Jixes  teith  whieh  he  i»  alreatl}/ famViar. 

^  1065.  Aula  find  Porta. — These  nataes  won*  proposed  by  the  senior  author  (J,  U,  14, 
MOf  upon  tbe  followring  gruundu  : — 

(1)  To  8ub«titate  brief  alnglo  vroixla  for  ilie  phrases:  "ttatrkulut  commuhii,""  vtn- 
triettiv*  Mh  eommunii,"  caviiy  of  the  "  cerebral  rudimcol,"  im|jaired  faeniisphere  rsricle 
vr  "aecuodary  furabrmlu."  mv«al    port  uf   tUu  *'coniniuti  vcati-icolar  carity," /oraiMit 

_Ji9nrui.  etc 

(2)  BeeanRf  the  pbraiw  most  commtiDly  employed./t^jnww  .Vonroi.iauwA  Un\c«igaaio 
.  least  XAfM  thfftrtnt  cariiitt  cr  orifice»  :  (A)  The  cavity  by  which  either  procctUa  com- 

liuicaias  with  tho  mesal  seik-s  of  cacliie  ;  (B)  the  two  lateral  orificus  ioicvtht;r  with  the 
'^latenrenlng  %\mCB :  (C)  tlio  mesal  (cepbalic)  orifice  of  \\w  diactrlla.     We  havu  been  unable 
la  aaoertain  by  wimm  tbe  pbrsHe  wum  first  (•mpturiHl,  and  tbe  deacription  by  Monro  tieeun- 
tftrs  (A.  I'li-IOK  ill  wItoHv  lionor  it  wiui  n|i|iUf>il,  i»  soruewbut  vn^u  iWildcr,  3). 

(8|  In  Older  t  >  ladiraie  our  opinion  of  the  deeinibility  of  recognizing  the  aula  as  mor- 
phologically an  tmpurtaut  cloDient  of  the  cceliaa  series. 

g  1008.  Ttia  and  Ptexutt: — The  atrophied  or  membranous  ruofi  of  certain  ctellir  apo 
nUed  ttta  taaeuUi^a  or  t*!a  ehoroidra,  aitperwr.  iitfertiT,  l-1c,  and  the  fBw;ular  pU-xuaea 
famiod  by  th(;m  nre  detigaated  9^  piexug  eh'^rovUna  wntritidi  trrtii,  etc  If  once  tbe 
gcaetml  namra  for  tlie  encephalic  sogmeata  and  catim  are  adopted,  we  bare  only  to  employ 
the  eharaclehsLic  |>rL>lis<.-8  and  gain  tbe  niagle  and  definite  oamc«  metat^la,  diateta,  attta- 
,|s(d,  metapiexu;  itiuptextu.  attHpicxut,  portiiticxut  ami  pri'plfxiu. 

g  1067.  CoinmiMurtt.—Ot  tlie  bonds  of  fibers,  or  aggreKatlons  of  cells  and  fUjors.  by 

(be  pftrts  of  tht-'  brain — especially  eorretipondJDg  pan»  upoa  the  two  sides — are  con- 

aome  are  callml  connaisanres,  while  uthen  Iiatl-  ti'ooired  special  uamea.     Tbeee 

rim.  fornix,  p-ma  and  chinsma — are  reUintxl.  but  ibo  oihtr  ihrw- — as  propoAcd 

tbe  senior  aiithur  <;f>,  V2ii,  14.  538) — aro  here  aimpliSed  by  prefixing  lo  tbe  wonl  com- 

mimmrQ  tbe  wyllab^en  pra,  potit  and  medi. 

^K      %  1068.    Ta'rular  Vi'eut  of  ihf  Enrfph/ttte  f^gmtntt  and  their  pert*  in  the  JmpMbian 

^Ffirwio. — The  accompanying  Tn),|i.  onntiiiiiH  tbe  nnm<-«  of  the  pnnei[Hil  [tarts  of  the  brains 

uf  the  fnig  and  M<-nnbranchus  urranjred  ncrording  to  tbe  aagUMPta  which  ibey  ontistitube 

*lFig  llO-tlii).  Attention  is  called  to  the  rMurretuie  oftKeprtfiMa  fJutnuinrkiug  tht  mq- 
mutt  iff  th*  names  of  the  corrttponding  et^ia,  ttta  and  plezHtra  (g  1036).  A  somewliat 
Citntlar  tabie  Is  given  by  Mibalkovics  (A,  48).  iududinff  alau  the  names  of  the  parts  of  the 
Riammalian  brain  ;  nee  alii>t  Qttain  (A,  II.  7SiS). 
Tii<<  ubbreviatkm  om-  indicates  that  tbe  port  is  azyggua  or  nnpalred  ;  the  test  are  lateral 
and  paifM). 
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%  lOOB.    TABrUAB  ARRANaEMENT  OF  THE  XAMES  OP  THE  PBIXaPAL 
PARTS  OP  TlIE   ARtPniHIAN    BRAIN. 


■■^■wirt. 


hinencepbAloa. 

(Vplialif  (wtr 
tion,  paired. 


Chudal  por- 
tion, iifl- 
pairtd.  . . . 


DicDcephsUm... 

Ueteacephalofl 

1 
Epcncepb&lon  . . 

rMcteoceplialoti.. 


OvrlUtM. 


FuiaWa. 


Rhitiocali&..   Lobus  olfkctorius. 
I  Procaai.. .   Hemisphaera 


Proctielia .  ■ 
Porta, 
Aula,  at... . 


DlBCCCita,   93 


(Mesoceelia,! 
)     fu I 

Epictslia,  at. 

iMetaccBlia. 
1     « 


Hemisphsera 

)Aulatela  (roof),  or 

I  Terma  ;eii<l  and  floor),  at. 

{Thalamus  iwHih, 
Diatela  irrN)0>  "* 
Conariuni  injiifi,  /ir. 
Tuber  cincrcum  (flfK)ri.ai. 
I  Opticus  (nouf  &□<)  wall). . . 
■  Valvula,  ir  («rt  (roofj.<i«, 
(Crus  (Hwrt, 
J  Cerebellum  (rw»f>.  <w. 
t  Valvula.  In  {Mrt  (tftot),  to. 

\  Metatcla  (ruofi.  oj 

)  Medulla  (wkU  J:  floor), ux. 


CttauBlNnna  «t  PlvxK*, 


Pseudtxcmntissura,  at. 
ProplcKtts. 


\  Proplexns 

)  Portiplexus. 
Auliplcxut. 

Praecommissura,  ax.  ^ 

Po5lcorami3sura(rw)fi,(U. 
Diaplcxus. 

Cbiaama  1.floor,),  at. 


Mctaplextts,  at. 


1070.   An  Ideal  Simple  Brain,— In  accordance  with  tbe  gen- 
plan  of  lliia  work  anU  thi'  |iro|M>sUion8  given  alx>ve  (^KX*)!), 
he  examination  of  the  actnal  brains  of  the  frog  and  cat  may  be 
'ndvaritii^'cously  ptvfactKl  hy  the  careFul  study  of  the  precedinir  dia- 
gmins  Fig.  110-1121,  wluch  present  to  the  eye  certain  essential  and 
fundamental  facts. 

V\g.  tt&<113.  Schematic  Diagranif  of  aa  Ideal  Simple  Brain. — Pig.  110— lymgi- 
tuillna]  dezm^nidtml  M^nino,  ttliowin);  ili^  rvlatious  nr  tijo  cavUiM,  tlio  wqattiou  <■{  tbe 
eveephalic  M>gm«-nt9  anil  tlie  relutinDS  of  th<>  rn>lie. 

fSf.  lit— Mi-atU  sapoet  of  the  ri^rlit  hair  after  beniiwclioD.  sbowioK  the  contour  and 
Qosath allien  'of  ifae  ccrlimn  flo»nt  and  mxtfit. 

Ffg.  113 — TmtUMllon  uf  u^veral  Hcffmcnta,  showing  the  onlinn  parietvs. 

$  1071-  CommgiiU  upait  the  IH^;jrtim«  of  the  Bruin, — .Isiiki  from  the  pfomlnenee  plren 
thv  uyla,  tb««e  diagrams,  ert  fnr  as  ih<-)^  aru  n>rrp>ct,  amvey  no  iafortnaUoD  or  Idea*  not 
ilh-adv  tbe  commoiL  property  of  iteurolo<T{8t«:  tbey  an  IniKoded  merely  u  riwual  aida  to 
ik'  Mtndent  IN  tlu  Kpmeiefiat  unrroJi  t'i»k  nf  Unmiii;/  thi  tegttfufif  of  partt  and  wmfnating 
Ike  rvitn^»  ihcTttrith. 

Thry  du  a<*t  nocurstfly  reprci<i-iit  llie  iit-tuu]  mnditton  of  thingn  in  any  known  bmtn  at 
[lay  «taiie  of  development.    They  oim^spontl  iiio»T  rloHoIy  with  iht?  btsinn  of  the  bog  and 
|cnobran«hiui,  bat  differ  from  ihc  formiT  in  tiiL<  dii^janrtion  of  the  LM  dfaeturii,  from 


M^ 


{rout!  rill  HI  auii /ii/pup/ii/^i^i  wliich  may  v>u 
iiiiil  Cflluliir  ]>oriii>iis  uT  llu'  iutvuhm  tis; 
fibLTH  III*  llii'  fornirr. 

Tbc  iiaiufs,  however,  are  of  course  tli 
brain.  They  are  usually  written  iu  full  u 
few  other  Guee,  abbieviAtioDB  are  employ 
figmea. 

ThQ  idea  of  diagrams  like  Fig.  110,  111, 
viewi  of  the  typical  brain  given  by  Huxley 
comparable  with  those  in  Fig.  112  were  pi 
the  membranes  were  not  included.     The  tr 
(33,  Taf,  XTIII)  are  of  actual  sections  and 

g  1078.  Big.  110—fforwontal  Section.—' 
the  encephalic  cavities  (coelis)  and  of  their 
the  organ. 

The  ccbIIk  form  two  seiies,  mesal  and  la 
tions  of  the  canalis  centralis  of  the  myelon 
ecslitt  on  either  side. 

The  walli  of  the  coelin  are  made  continu 
eral  the  two  sides  are  nimilar,  but  those  of  th 
one  of  the  most  marked  distinctions  betwec 
which  wUl  he  specified  later.  The  left  of  tl 
form  of  the  hemisphere  in  the  adult  Amphih 
the  primitive  form  of  the  hemisphero  in  the 
A,  n.  Fig.  867. 

The  pairs  of  dotted  lines  at  the  left  of  the 
■egmeota,  the  names  of  which  are  written  tx 
only  one,  pro*enefpha(on,  is  f^iven  in  full ;  to 
etc,  the  word  cfphtUon  is  to  bo  added  in  cacV 
are  likewise  inter aegmrntal  Iik«  tUcjse  in  Owi't 
which  pass  to  the  similarly  lettered  nnrts  : 
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Vitta!  eaiia  appear  id  tliii  fij^tire,  bat  tliv  estcot  of  tho  right  proctelia  in  todicatvd  at  tbe 
cv]>lmli<:  enil  of  itie  riglil  )i(-iiii»plia>ra 

Tlio  porta  U4  ru|)i«Afniud  b;  thu  dark  HpoC. 

Tbe  order  of  Huccrasion  ot  %\m  ccnUai  and  of  Uie  segments  Is  seen  to  be  tlie  same  as 
In  Fig- no 

As  iu  Fig.  110,  iLe  shorter  trausveree  lines  are  iDtersegniental,  and  ilie  longer  onos 
(A-H)  (wniGfi^onlal.  In  most  coses  the  latter  oon^-opoud  closel/  witb  tliow>  of  tlia 
|>crw.'^i4>DtaI  lioVH  ill  Fig.  IIU,  but  lliu  liuc  H  !h  pUn'tl  fanliLT  cuudiwl,  tliurv  buing,  in 
tilt'  frog  and  Menobnnelius,  uu  cuniwidurmble  difiurencv  botwocn  the  purt»  of  the  liemi- 

SpluTtfl, 

Tlie  Mivpnd  cfclim  arn  named  ns  in  Fig.  1 10,  but  in  plocn  of  tbe  names  of  tbe  ence- 
plialic  ecgnietitfl  are  given  the  namca  af  t\tf}ir  principal p^trtt  (g  llHJUV 

TLt;  tl'>or  of  tbo  mejtoaiii'i  is  fonued  by  lUc  part^  calked  crura  cerebri  In  the  bif^bcr 
Vertebrates,  nnd  its  ^ides  and  roof  U^  (lie  optici.  Betwoen  ibr  opttci  and  tbo  cerebellum 
projirr,  and  iKTliajM  In-longing  in  port  to  liuth  scgraeuto,  is  a  lliin  and  tucurved  portinu  of 
tbu  rouf,  tbf<  vAlvula  LVicusM^uii). 

Tbu  riH>f  of  tbt)  ttirtrrriin  \»  vnrioustr  ronstit nted.  Its  caudal  portion  consists  of  ncr- 
vaiiS  lis^ui-,  wlii;!b  in  thf  fntg,  up*.'unliag  to  Wytnun  l34.  11),  prtttonTs  I'ommisaui-al 
fibers,  tbv  postcommissura  (Stiuihi,  '2'Ji,  17;  Eclc<ir,  B,  Attt.  M.  10>.  Tbv  rci^ibnliu  [nirt 
consilts  moHllv  of  tli«^  mfinhmnai,  but  pr.ti-'UlB  the  thickfjiing  ocnnniotil>-  kitoxrn  as  6<'mi- 
rium  or  eptpitHHs  or  piiual  gland  (WTmnn,  1%-^,  11],  wliicli,  h»wc\'cr,  uuiy  be  only  on 
InditftiioQ  of  tbu  pktx*  of  attachment  of  the  true>  cunarinm  l.§  I0S4).  Tbu  duprrarted  llnur 
prt-sonts  a  diverticulum,  the  jnfundibulum,  li'iuling  t<j  the  hypopbysis  or  pltuilar>'  body. 
Ventrad  of  tbu  c-(>pluJic  (wrtion  of  the  Hour  b  u  truasvcrso  bund  of  filwrti,  lb*>  chiasma  of 
tliK  optic  norvL*. 

Tbfl  aula  foriiis  tin;  l»«t  or  moxt  cophallo  of  the  mesn!  fleri(»  of  cavitive.  Most  of  Its 
floor  and  iiart  of  iti  cphalin  liouEid^iry  is  fi^nned  by  tbe  terms,  uf  wbiuh  the  prscommis- 
aura  {j^rca.)  la  really  a  thickening  and  diSertntiation. 

In  this  tigun?,  insioad  uf  tbt*  unhrokvii  UtcmL  walls  of  the  c<cliEC,  Iht- re  nru  si-cn  the 
roofs  and  Hours  of  X\\v  lue.al  »L'rir-»,  Irregular  ia  contour  and  vnriuusly  ciiiHtiiutod  in  dif- 
f(.^;nt  iNirla  Tho  proper  ncrvoui  tissue  is  atropliit-il  iu  suverul  plnwtf.  niid  the  otnlian 
purleties  o(jaid«t  chiL'Oy  uf  thi-  two  mtmhiaM*.  tho  enveloping  pia  niiA  the  lining  en- 
dyma  {%  1080). 

Kanh  of  tbt'oo  roi-nibraut-B  is  n^prt-sHiited  by  a  norruvr  block  Unu,  vrbile  in  ihiH,  as  iu 
Fig.  110,  \.\iv  surfoci*  'jf  tilt.'  nervoiut  U»8Ul-  in  n'pri.*sfntvd  by  a  bitivy  llui-. 

The  metatela,  ur  rojf  nf  thu  iiietiu'iTlia,  mnMHttt  chiefly  of  tbu*  two  nienibraiK-ii.  Tbt! 
transviTM.'  lidgi-M  ii]miii  it.4  ventral  usjiKct  in  iho  frog  un-  indicated  by  iIil'  uudiduttons  <>f 
lh.>i;oiuI  liaf.  1'be  rtiofriof  tb«  aula  and  i)t'lhi>ci-pbuli(:  |mrtuf  tbu  dincudia  an^alitu  uu-ui' 
branous  [ailalfUi  uiid  dialt!a].  Iu  thi<  fro^  and  Muiiobninchiui,  olthou^rh  not  in  iina  higher 
Vertebrates,  tbe  dianxllao  floor  Is  devoid  of  nervous  liraue  along  tbe  uiesnti.  but  no  special 
uune  in  given  tben>to. 

^  1074.    Fig.  112. — TransMtions  of  nn  bleal  simple  brain  at  wnreral  poioto. 

Tho  points  of  transaction  un-  IndicaU-d  by  tbt-  lined  onuocu-d  with  Fig.  UO  and  by 
the  letters  A-H.  Uf  course  the  continuity  of  the  ccclic  cannot  appear  in  thuK.-  sections, 
bnt  ibey  combine  the  distinctive  features  of  th'e  other  two  id  cxlii biting  at  one  view  tlie 
ptTulinrillcB  of  the  :«idcs  uaJ  of  thv  ronf  nnd  floor. 

I  A)  Transection  of  the  Myelon. — More  aocnnitc  ropresentallooa  are  given  of  thia  in 
Fig.  IW,  lUO,  10»,  but  thia  imllcitU-a  tlio  existence  of  tbe  cnnalis  centralis,  which  exiianda 
to  form  the  vuelite,  uud  the  [lecoliar  form  uf  tbu  deeply  dutod  i»lunui  of  cinerea,  which 
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b  hen>  made  black  :  the  abadol  portiooa  rvpreaent  the  latenU,  dorul  and  Tentn]  ediamiia 
of  alba. 

The  abbrwiations  nAnify  a«  follows:— C7»i.  rf,  CoIiuoRa  doraalfai — "  poeturior  crliite" 
coiamD,  dm..  I.,  rolamna  laMralis — "lateral  white"  cnluma.  Out.  r.,  Culmnoa  reo- 
tralifl— "anterior  wblt«"  cotaom.  F.  dm».,  FUaun  donameaalifi — "poetenor"  fiaeare. 
F.  tms..  Fteorm  Trnirimesalia — "anterior"  fiwnn.  Vra.  d..  Conm  doraole  dneieir — 
"  iMWicrior  horn  of  gray  matter."  Cru.  d.,  Conia  ventnJedueira — "  auteriorhiHYi  orgnv 
tnatUT." 

(B)  Mctencephaloo. — TUc  Tc-auiiiuiSBl  fiaaarv  la  nuariy  oblitcrmted,  bat  the  sidca  of 
the  doraitii<-«il  are  wruti-ly  MT|jarmit<d,  and  tbe  c«*iitTsl  ouial  opened  intn  oncnrctioo  with 
the  apote,  meUcceliA,  m>  formed.  The  roof  of  thr  nietjiocella  u  tlic  metatela,  coiii|:oaed 
of  tbr  pia  and  I'liilytna,  und  the  mi-sal  ridgt*  in  indicatril  by  th*-  uudulAtion  of  the  latter. 

(Ci  Epencepbalon. — Tbi-  fl-wr  und  sidc^  uf  llic  rpiaclia  arreimUar  to  those  of  tbp 
netavuelia  iu  Xlw  fn>g  and  MeDubrarirliu)*.  but  in  Mammals  the  fnrmiT  ia  rrinforcol  bj  the 
poft«,  and  tilt-  lalier  pret<ent8  tbr^-t-  lu^a  of  filient,  llic  jKditnctiti  of  ihe  c^reb«ltum.  ThU 
latter  is  here  r>prcfifnted  Id  its  ef^nitlal  chnracicr  as  a  bridjf«  attr  tJtt  tpleatta  (Erk<ir,Bt 
Abe  11,  S),  wiihoiu  the  meaal  furrow  which  indicalca  the  junction  of  the  o|>tid  and 
thnlatni  of  the  two  sidea. 

iDl  Mesencephalon. — Aaide  from  Ita  ftir-ai<^-r  width,  ibo  rbivf  dtffL-rv-nce  K'lwceo  tbis 
region  and  ili<-  (-{K'nc-plialon  in  the  extsti-ncc  of  the  distinct  d</fniin*=il  /»rrf'».  whence 
the  name  cfrpua  biyrminum.  In  tbe  higher  Vrrtfbraliv,  ibe  floor  of  tb<-  tnoMica'lia  iff 
more  or  Irss  ditTprpniiatt'd  a»  tbe  frnrn  ffrHrri.  In  Mennbmnf'hu*  tbo  mrsoctrlta  is 
largv  and  simple;  in  muel  Miitiiinali»  it  is  narnjuol  by  the  n|>|>n>xinint^ly  imifurni  thick- 
ening u(  all  tlif)  walla,  ajuI  may  be  rwduRml  to  a  mrre  (laiwa^.  Iu  the  frofr  llie  carily  1* 
very  Irrpgnlar,  and  no  attcmirt  is  hpn*  made  to  IndinU^  its  form,  excepting  on  the  left  of 
Fig.  110  -.  hrnrc  the  diffiirt'iire  from  Fig.  tfl  and  IT  of  Stieda  {1£*2). 

(E)  Diencepbalon. — Thip  transpciioit  is  tbmagh  t)iu  ivii<Iti]  portion  of  tbescfment. 
7'he  thalami  conaiilute  th<>  sidi-e  of  the  diarurlia,  and  their  nnf  pntH'nls  the  oiircinl  bnd 
of  6Utb  known  an  the  postcommtssura  ( fift.).  \t  the  ventrimeMoti  tlif  |im|>er  nrrraoa 
ftnor  Is  uhM-nt,  hut  the  two  niembranos  are  iinbroknn.  Tbo  flii^htly  proCnbtvant  floor 
answers  to  tbe  more  distinct  tuber  eiuert*tm  of  the  higher  Verttbratu ;  camr«7«  Stifda 
(liti.  Fig.  Iff  u  Id  the  right  of  tbe  dincorila  it  roprvatotcd  a  section  of  the  ffvc  pan  at 
the  right  diaplexui  nf  .Monobranchiia  (§  1097),  wblcli  does  not  exist  in  riie  frqg. 

(F)  Diencephalon.— This  is  thtoagh  the  cepballc  ptniion  of  the  seemMit.  Tlie  two 
Uterml  fi}{iirt«  repreaeot  the  caudal  t-nda  of  the  lumi»i>htmt.  wblrh  project  candad  ciiiudd< 
prably  beyond  lh<>ir  ptdntfl  of  attachment.  In  the  dieuce|Jialic  |>artk>n  of  the  figure,  ihe 
•idea  are  tbe  tUinnar  cephalic  poninns  of  tbe  thAlimi,  and  (he  floor  Is  rdofomed  tiy  the 
chiasmn;  the  roof  ia  membranous  at  the  sides,  but  thickened  at  tbe  meson  to  form  the 
eonarium  or  it«  continuation  [%  1064V 

(G)  ProMOcephalon — Aula  'ind  Port/r.—The  two  proccnUc  are  Ken  to  onninQnkaie 
with  a  racsal  earity,  the  aula,  through  the  two  portc  1'ho  floor  of  the  aula  U  here 
forrnnl  liy  the  trrttn,  hut  tbe  roof  {aiZ/rtelat  consists  of  only  t)ie  membranes.  Compaie 
Sti<-da  [*i*2.  Flff.  21 1,  wbcrc.  however,  the  mcmbraues  an?  omitted,  and  Ihe  oaudal  border 
of  the  priKfftmmiMiira  \»  included,  so  an  to  Be|mnite  the  domal  jtart  of  tlie  aala  (itnper  from 
the  ci-pttulikventral  inirlioii. 

(H)  Prosencephalon — UcTnirjthara. — Thi«  fignre  may  re[iteseitt  the  traosectkin  of 
almost  any  p'lrtinn  of  the  pHMcoccphalon  or  rhinenocplmltni  crtihuiad  <if  the  lerma  :  oom 
pare  Stieda  (22.  Pi^  ilu  Tbe  liemiaplieres  ate  OMMlly  in  ormtairt,  hat  are  uniti>d  nrgan- 
ically  only  In  Mammals  (by  the  ntJitwUHit.    Thidr  caritlee  ( protaHao  ocmuaimlcaxe  wtlh 
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through  t'j«  ptnia  and  au/u.  Id  adiiilini]  tii  the  Hue  rvpn-SGntiajf  tbc  pia 
\a  ilmxl  contact  wllli  llw  niMW.  tlu-  arafhiivkU'i  [areh.)  1h  rcprwumtcd  by  ibt-  liiiu 
bt'.dgiiig  ttte  interval  Itetween  them. 

g  1*175.  Relations  of  th;  Ctslix. — Tliriw  an>  tn<m  clearly  indicateilin  Pig  llO.rfpro- 
aeatlnK  a  horiioDiftl  iK^clion  or  thi>  typk**)  bmin.  The  c<£lLf>  fonn  two  8r>f1««.  mad&l  aiiJ 
aophaiir.  The  former  am  mesal  or  az^frouft,  (hi*  latter  are  lateral  or  paired.  Tlie  amaj^e- 
ment  mar  be  roughly  ciimpiLr«>d  to  a  two-tincd  forlt.  the  handle  rei<re«enling  the  mmal 
Beriea  and  the  pmnjnt  th(-<  two  lateral  extensions 

A  moru  amiml'*  aualn^y  iti  with  ibt^  upariiurnlK  of  u  houw.  A  narrow  passage  (Ibo 
eannHs  fentr/iUu  nf  the  invuloni  opens  Into  a  wider  n[>firtTDL'iit,  or  ralher  a  niUle  of  apart- 
awnta  but  ^TrghtlydiHtingiiishol  fnim  eaeli  other.  Fnmi  the  further  (eeptialic)  cud  [titii/i)u 
liasM^  I  porta)  upon  either  nido  oiwdh  into  a  vr'ing  or  UtL-ral  i-xU>Diuon,  each  oontaiDing 
two  aparnneniB,  the  second  of  which  \n  dostnl  ut  the  farther  end. 

%  1076.  ComparLSon  of  the  Brain  with  a  House.— 1><  us  Iraagiuo  Out  n  house  oon- 
riitlng  of  a  aeriea  of  aportmontu  in  the  order  roj)re*3iited  lo  Fi(f.  110  is  completely  envel- 
opei  by  a  contlauous  layer  of  tarred  pA^ter,  ntid  thai  lt5  room?  are  lined  throuKhout 
with  wall  paper,  the  eeiliup*  and  floors  Iwiog  covered  n-ilh  Ihe  tuime. 

Now  it  isconcoivahlo  that  (1>  the  pro|wr  wooden  wall  of  any  npnrtmvul  inipht  he  so 
ivdttcnl  in  thieknns  at  any  [Mint  na  lo  hnrclly  iuitU  tlio  unnio;  (3)  it  might  Ih<  omitted 
aJlagftlher  along;  a  given  line,  h-nvlng  only  llie  two  Inyent  of  i>«)iw  ;  (8)  a  fold  of  the  eiital 
IV  lining  |«])er  might  luuit;  within  tho  apartment ;  (4)  between  the  two  layent  nf  the  fold 
iQJghl  l>o  interptMed  a  fold  of  the  eetal  or  coVLxitig  paper :  iH)  Instead  of  a  complete  fold 
of  the  i^ctal  pa[ier  thertt  ml^ht  be  aupponed  in  the  fold  of  the  ental  some  looped  nringa  or 
MngHCooDt^Yled  primurily  wltlt  the  ectal  layer. 

It  Is  also  evident  that  (1)  while  the  fold  of  outal  paper  Is  really  pro}ee1cd  Into  the  apart- 

ll,  (8)  the  fold  of  e«tal  raper.  or  the  Mriiii^s  or  fringes  of  ihat  paper,  arc  covervd  by  the 
paper,  and  are  therefore  not  rraUjf  within  the  niMirtment :  V-i)  any  forre  applied  from 
whhid  or  without  n-ill  )«c  likely  Ut  rupture  die  wall  nton^  the  line  of  interrupliim  of  thv 
proper  wooJi'O  wall,  corn»p^udiug  with  the  linu  of  reflection  of  the  ental  pajfer  thurofrom 
lu  form  tlte  fold. 

g  1077.  Arae^juu'iiea. — Afier  iho  rvmovul  nf  the  rpeninm  and  the  rf«ra  whieh  lines  it. 
tfae  brain  of  the  fni^,  mt,  man.  and  prveumahly  of  all  Vt-rtehmles,  is  found  to  lie  eiiver<.tl 
hy  two  membrnncft.  Of  these,  thr>  ectal  In  ihe  more  di-licnte,  mid  i*  known  an  the  arach- 
noid. It  wan  formerly  defiohbed  an  pn«i>nting  two  layers,  a  riJie^rnl  next  to  the  brain  and 
a  pnrirttti  lining  the  dnra  ;  ui'i'xmling  to  Quain  (A.  11.  573),  iheie  is  insuffieient  uvidenee  of 
the  L-xi«terK«  of  the  latter,  and  it  Is  not  rcpre^'niod  herein. 

Tltr  anurhnoid  poMes  from  lobe  to  lolw  and  from  fold  to  fold  across  intervening'  spaces 
or  fiHOTM,  or  dip*  but  slightly  therein. 

g  1078L  Pta. — This  is  in  dirtet  contact  with  th«  hmin,  follows  closely  the  eontoorof 
thr  lolm  and  folds,  is  pifftuenttd  in  the  frog  and  wnue  other  anlmala,  and  supports  htftd 
ttsatta  which  wmd  branches  lata  thn  sab^lance  of  the  brain. 

The  pia  is  rDpreflenled  In  all  pATts  of  Fig,  111  and  112 ;  the  arachnoid  only  Id  Fig. 
113,  H. 

g  1070.  End^ma.—As  intimated  hy  Todd  <A.  0.14),  Dnval  {»,  1S4),  Wyman  (.'14,  15). 
Balfour  (A.  II,  8Mi,  and  Qualn  (A.  II,  S10\  and  conBrmi^  hy  our  olMkemiiSon)),  all  |«ris 
of  the  true  rayltieii  of  tlie  ven>>hntte  brain  am  lin<~^  hy  a  si\ooi|i  (pithelium  ralliM  rpfn- 
djrmd  or  mdgm-t,  the  nhorier  name  being  preferable.  This  ia  akin  to  a  fvrous  mem- 
brane, and  Bccntes  a  watery  liquid  which  may  (as  in  hgdrecfithaiut)  Im  prodocud  iu  lar^ 
imoont. 


414  AXATOMICAL     TBCHWOtMBr. 

%  10%.  r«!4r.— The  pia  beara  to  the  btmin  which  it  oovera  the  rehttlmi  which  the 
tamxl  paper  does  to  the  boofe,  while  the  paper  covering  the  interior  wmlls  is  represented 
in  the  brain  bjr  the  eodvma. 

Where  ibe  proper  nerroas  sabstaiioe  of  the  ecelian  parietes  is  atrophied  so  that  the  pia 
and  the  endyma  are  nearlv  or  quite  in  contact,  the  resultant  is  called  a  Uia. 

With  the  cat,  and  probably  with  other  animals,  the  tebe  sometimes  seem  to  be  not 
altogether  devoid  of  nervooa  stmcture ;  indeed,  it  would  Feem  quite  pos«able  that  between 
a  true  merabranoas  tela  and  a  thin  nerroas  lamina  like  the  cephalic  part  of  the  vaivula 
tb«e  may  be  at  least  one  intermediate  coodition. 

When  the  pia  is  removed,  the  tele,  bong  oaaoected  therewith,  are  apt  to  be  torn  off ; 
bat  \\ie  eonMquent  ejcj)0$vre  of  tJif  earitita  it  no  mart  proof  of  the  prtmmm  af  a  nmtural  ori- 
fice than  u  the  fontanelU  of  a  child,  after  the  rtmotai  of  the  tealp  and  the  dura,  etident 
thui  the  erauial  earitjf  it  naivraajf  in  five  eommtimeaiion  icitA  the  ouUide  of  the  head. 

g  1081.  Plexutet. — Notwithstanding  the  more  or  less  elaborate  accoants  in  works  npon 
Descriptive  Anatomy,  and  some  recent  efforts  to  elucidate  their  mode  of  development, 
the  precise  Btnicture  and  arrangement  of  the  plexuses  is  far  from  well  ascertidned.  Indeed, 
it  is  probable  that  a  plexus  may  be  formed  in  two  or  more  ways  in  different  species  or  in 
different  partu  of  the  same  brain. 

As  we  anden<tand  the  matter,  a  ccelian  plexus  is  formed  in  one  of  two  ways : — 

(A)  Certain  vessels  nf  the  pia  are  protruded  entad  of  the  proper  nervous  parietes  so  as 
apparently  to  enter  the  cceliv. 

(B)  Certain  pnrts  of  the  |hb  containing  vessels  are  carried  as  folds  entad  of  the  parietes 
so  as  apparently  to  enter  the  «eli«e  (Fig.  121). 

In  either  case  the  endyma  along  the  liue  of  interniption  of  the  proper  nerrons  wall  is 
reflected  upon  the  intruded  pia  or  vessels  and  covers  them  completely;  hence,  while  tbe 
thinness  of  the  epithelium  permits  osmosis  to  occur  practically  as  if  the  vessels  were  free, 
yet  from  a  morphological  point  of  view  they  are  not  free,  but  are  excluded  from  the  cavity 
just  as  the  kidney  or  the  intestine  is  excluded  from  tbe  abdomen  by  the  visceral  layer  of 
peritoneum  (Fig-  78) ;  in  fact,  the  cases  are  strictly  comparable. 

g  1082.  The  ailegrd  "  Foramrn  *>/  JfflyCTirfi*,"— Magendie  described  (AX  under  the 
name  "orifice  des  cavit^s  encephaliques,"  an  opening  which  he  believed  to  exist  in  the 
metatela  near  the  caudal  end  of  the  metaccelia.  Luschka  figured  it  (A,  Taf.  Ill,  Fig.  1), 
but  no  other  representation  iii  known  to  us,  although  its  existence  is  generally  admitted 
(as  in  Quain,  A.  II,  613  ;  Mihalkovios,  A.  59). 

Todd,  however  (A.  611),  believes  such  an  orifice  to  be  artifieiaUy  produeed ;  tbe  senior 
author  ( I4r,  543,  555>  could  not  find  it  in  the  cat,  and  its  natural  presence  Is  emphatically 
denied  by  Duval  (/,  33).    See,  however,  Westbrook  {!), 

§  1083.  Cmnpleie  Circumscription  of  the  Cavities. — First  in  1876 
(Wilder,  4 ;  J>,  136),  and  frequently  since,  we  have  made  npon  the 
cat's  brain  experiments  (by  inflation  with  air  and  by  the  injection 
of  alcohol,  water  and  plaster),  which  failed  to  indicate  the  presence 
of  any  natural  communication  (as  by  the  rima  or  "fissure  of  Bi- 
chat"  or  "great  transverse  fissure")  between  the  coaliee  and  the 
exterior. 

Upon  a  point  of  general  arrangement  like  this  there  is  every 
presumption  in  favor  of  uniformity  throughout  the  vertebrate  series ; 
hence  we  may  fairly  regard  the  ccelioe  (excepting  at  an  early  stage 
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of  developmpnt^  as  compUtely  dreuniserihed,  utuaUy  by  nervous 
tUsu€^  alwaf/s  by  jnembranes. 

This  Idea  ii  moR  or  I«h  distinctly  i^nunciawd,  upno  rariotw  grounds  and  rvgpecttnfr 
TBrioafl  anlmaU,  by  ibo  fulluwin^  writere:  Kueter  and  Lan^li-jr  |A,  2^);  BalTi^ar  fA,  MM); 
Todd  (A.  6:Mi  :  Mibalkuviot  ^A.  li;>i:  Duvul  iji,  SitJ;  <juam  (A.  II.  S4U):  Uadlicti  {I); 
Lowe  (A) :  Mlrart  (B.  :!00) :  and  fmLiahly  otbers. 

^  1084.   The  Conarial  Tube, — The  abore  statement  retTwcJng  tfie  complete  dimmBcrlp- 
ticm  «f  tlio  orliw  vscludcd  tlie  eurller  etnliryoiilc  alajrra  lid  account  of  the  views  of  Ufltte 

■  (A).     Arcimliiig  tu  this  ulMt^rvt-r,  ns  briefly  tttatott  by  Balfour  (A.  856).  the  coTinrium  b  Ibe 
mtDoant  of  the  canal  by  iTlimli.A8i8  0oniiiir>uly  lK>lk'vcJ  fur  VvrU-brau**  tn^nrrul.  thccarHy 
of  the  tuabrjo  myelenceithaTim  cominiinirulra  willi  the  tvlu]  nurfuct^  of  the  IicikI      Acoml- 
iaff  toStlada,  aastatrd  by  Balfour  (A,  Xi7),  a  part  of  the  eanaml  tract  peraiMa  upnn  thu 
auUide  of  the  cranium  wllli  some  Amphibia,  and  iht>  cum4|:oiidin<r  orifice*  of  the  rmnuim 
^^  to  ideotiled  aa  the  parietal  foramen  of  pome  fowU  Kcptiles  by  Owen  (I),    The  entlru 
^V  "  coDorio-bypophyftial  tract."  a«i  it  io  termed  by  Otri-a,  has  great  tnor|>holdgic«]  iDlermi, 
^^  but  for  our  present  ptirpoeca  it  neema  bent  In  omit  any  detnilMl  account  of  the  Titrinus 
Tiewfi.  and  to  refer  nniy  ti  the  j^nenlly  nctfpt<yl  o]iinIon  m  to  the  primitive  orifHn  of  the 
ttgyrphfi*  from  the  atimcntary  caiial.     t.Owcn,  /  ;  B;i1four.  A,  II,  8o8  :  (juain.  A.  11. 735  ; 
Faster  «nd  Balfour.  A,  01  :  Parker  and  Bettaiiy.  A.  10 :  .MilialkoTicH.  A,  63). 

V       §  lOyS.   Obtaining  the  Animals.— Directions  for  prwuring  frog:3 
^  and  Mcnohraiifhi  iiiid  cariiig  fur  them  will  be  given  in  the  Appen- 
dix.    Lurg)'  exam  plos  are  lo  be  preferred  for  the  study  of  tlie  braiu, 
aud  they  should  b*.i  obtaine<l  alive  or  fwshly  killed. 

§  1066.  Killing.  — I'laoe  the  animal  in  a  jar  or  covered  vessel  of 
wat^T,  and  poor  otf  any  water  in  excess  of  what  is  needed  to  simply 
submerge  it^ 

Pour  in  a  little  chloroform,  not  more  than  5  cc. ;  it  will  gink  to 
the  bottom  a»  oily  looking  dnjps.  The  inovenienta  of  the  animal 
will  usnally  diffuse  it  more  or  less,  and  the  vessel  may  be  shaken  if 
necessary.  Death  will  ensue  iu  UMld  minutes. 
^H  If  fither  is  nstnl,  it  will  float  uiwin  the  top  of  the  water,  the  ves- 
Hlsel  must  be  shaken,  a  lonj^T  time  is  required,  and  tlie  animal  is 
more  likely  to  revive  unless  the  subsequent  o]>orations  are  done 
nithont  delay. 

If  uo  aiwesthetic  is  at  hand,  decapitation  may  be  jjerformed  with 

Pthe  bone  scissors  by  cutting  caudad  from  each  anf^le  of  the  mouth 
tn  the  caudal  marjrln  of  the  brachiuni  in  the  frog  and  the  caudal 
g^ll  in  Meiiobranchus,  and  then  cutting  transversely  so  as  to  sepa- 
rate the  cranium  and  maxilla,  with  the  first  two  or  lhn*e  vert/'bra*, 
from  tlie  niaudible  and  the  rest  of  the  body.     7%'«  should  be  first 
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jmwticf'd  ujton  de<id  animdU.  and  should  he  done  tery  rapidly 
and  by  only  three  strokeg  of  tlie  scissors. 

Ir  aoly  tb«  r«fiUaIic  purtloa  of  the  bnin  )f  wmoted  tot  naM^wdK]  |iiitpa«r,  the  aomul 
mmy  be  pilhfd  u  diRctt^  \a  the  Appendrx  :  tlie  brmjn  iliooJd  be  expoed  at  ooob  id  ■>  to 
prevent  tbc  dotting  of  Uix«l  Bhigl  it. 

ir  a  toad  ia  uied.  it  nhoitld  be  |nti  iotn  a  aoull  jar  nr  oiMler  an  "  opeo^i^  "  bHl  jar.  sod 
a  ipotifco  ABtontnl  witli  chlomform  susiieDdcd  bv  ■  etrioj;  near  tbr  lop.  In  handling  the 
load,  it  iff  well  to  prnCMrt  the  Gnj^trr^  wiili  i^luveA  or  a  cluUi.  and  care  shottld  i»  takra  nui 
,  Id  g«t  tli«  actiil  dpruial  aecretlon  into  the  erra. 

%  1087.  Injection.— For  iIh-  sprctal  ttudv  of  tlie  UUt  and  ptexumt,  ibe  rcaarts  ishnnld 
be  li^r-rtrd.  This  i«  miait  roavealentW  done  with  cold  flowiop  bloe  matvrbil  from  llw 
bulbaa  artchumu  :  are  A|i(jeiidix. 

§  1U88.   XSxpoffure  of  the  Frog's  Brain  -  InstrumenU  and  Ma- 

lerials. — Small  Imy  wiih  wasu*  jpajHr:  bit  of  doth;  arthrt»toim'; 

[Coarse  forceps ;  pointtni  nippers  ;  bone  scissors,  not  too  dull ;  wide 

mouthed  vial  containing  at  least  ST)  cr.  of  62-67  percent,  alcohol ; 

(to  10  cc.  of  water  add  15  or  20  cc.  of  O/i  j>er  cwit.  alcohol ;  see 

El  STJi ;  r^fer  to  some  fipuro  of  the  brain  (^  1U93). 

Fix  the  liead  bv  intnHlut'in^  the  tip  of  the  left  index  into  the 
mouth  and  applying  the  j^iollcx  upon  tlie  snout  With  the  scissors 
or  arthrotome,  divide  tlie  skin  between  the  cei>lialir  angles  of  the 
eyi-s. 

With  the  forceps,  jrraap  the  caudal  cut  edge  of  skin,  and  with 
the  scissors,  cut  the  skin  along  a  line  extending  approximately  cau* 
dad  and  jur^t  mesjxd  of  tlie  eye  and  the  ear  {m^mbrajta  tf/mpani)  on 
each  side  as  far  as  a  j>oint  opjwsite  the  cAiidal  border  of  the  bra- 
chiam.  Connect  the  caudal  ends  of  the  two  incisions  so  as  to  remove 
the  Hap. 

Grasp  the  left  dorsal  eyelid,  and  with  the  scissors  cut  mesnd  of 
the  eyeball,  gradually  everting  it  and  cutting  the  muscles  until  the 
rriimd,  white  X.  o//ticiis  is  divided.  Then  cut  more  boldlj'  and 
ivmove  the  entin*  ball. 

From  the  orbit  imsh  a  scissors  blmle  through  the  mucoM  into 
the  mouth,  and  cnt  ceplmlad  through  the  snout.  Then  cut  caudad 
in  the  same  way,  along  the  same  line  or  a  little  fartht-r  lalerad,  as 
far  as  the  skin  was  removed.  Finally,  cut  from  the  angle  of  the 
mouth  so  as  to  remove  the  bony  projection  containing  the  left  tym- 
panum or  middle  car. 

Witli  the  nippers,  tear  up  the  muscles  dorsad  and  laterad  of  the 
candal  part  of  tlie  cranium  and  the  first  two  or  three  vertebrw. 

CanUously  nip  otT  the  projecting  border  of  tlie  cranium  at  the' 
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it  until  tho  left  Lobus  offaciorhts  or  the  hemisphere  is  exposed, 
itimu*  to  n^moTL'  that  side  of  the  cmiiium  and  the  i-oof  in  very 
small  pieces  and  with  great  wire.    The  widest  part  of  l\w  bmiii  {me- 

•  tencfphalofiy  optici)  lii-s opposite  when*  thr  tymimmiin  was  ixMiioved, 
and  is  liable  to  injury  unless  tlie  adjoining  i-artjlaginuus  eapaule  of 
the  iiitenml  ear  is  removed  very  cautifiusly. 

tCandml  of  the  mesencephalon  the  brain  is  naiTower  and  merges 
into  the  myvloiu  which  must  be  exposed  by  the  n-nioval  i)f  the 
neural  arches;  it  will  be  necirssary  to  cut  away  jiart  of  a  thin  car- 
tilaginous plate  up{)n  the  slu)ulder,  the  svprascapuUi  i^  383i. 

Pasw  a  scissors  bladv  through  the  plimynx  to  the  dexlml  angle 
of  the  moutb  and  cut  obliquely,  su  as  to  sei>arate  the  cratuum  and 

to  or  three  wrtebrse  from  the  rest  of  the  body. 
§  1()89  Exposure  q/'  the  lirtfin  of  Menobranchuit. — Tnstnnnenta 
uiid  materials  (§  1088).  With  the  arthrotome,  cut  the  akin  upon  a 
tnint*vert«?  line  just  cei>haUid  of  the  eyes.  With  the  scissors,  cut 
Bcuudad  along  a  line  just  mesad  of  the  eye  ou  eacli  side  to  a  point 
^Kpp]>osite  the  ('-aud;;'  gill.  Raise  and  remove  the  flap  so  outlinedt 
^Rioting  timt  the  skin  adhort's  more  closely  than  in  the  frog,  and  tliat 
^fcetween  it  and  the  cranium  there  are  considerable  muscles. 

With  the  ailhi*otome  scrajie  the  mus<*li'S  fmm  the  bone,  begin- 
ning at  the  ceplmlic  end  of  the  expr>3ed  an^.     Alternately  ventri- 
d net  and  dorsidnct  the  head  so  as  to  indicate  the  iX)sition  of  the 
^UK-'cipito-atlantal  arthrnn.     With  tlit-  aithrt>tome,  carefully  pick  up 
^ktie  membrane  between  ttie  atJantal  neural  anih  and  the  cranitim  so 
^Ks  to  expose  the  nietencepkalou  (medulla;. 

With  the  nippers  n-movc  the  neural  arches  of  the  first  two  or 

^^hree  rortebrffi,  taking  care  not  to  wound  the  myelon,    Tlien  ri'move 

fbie  occiput  in  like  manner,  inserting  the  nipper  bhide  but  a  very  little 

way.     The  larger  part  of  I  ik-  cranial  r<Mf  is  very  thin  and  may  ofton 

Ik*  lifted  in  slivers  upon  the  point  of  the  arthrotome.  but  witli  large 

Iim^ividnals  the  nip|M*rs  may  be  needed.  Spe<:ial  ])ains  should  be 
taken  not  to  disturb  the  metatela,  a  pigmented  and  vascular  curtain 
just  cephalad  of  the  orcipnt.  which  sometimes  adheres  to  the  skull 
or  is  caught  by  the  point  of  tlu^  instrument. 
When  the  dorsal  asj^wM^t  of  the  brain  is  ex|K>»ed,  with  the  scissors 
pnt  away  the  left  side  of  the  head  along  the  line  of  incision  of  the 
«kin,  and  then  cut  across  the  vertebral  column  and  cttln-r  jmrta 
obliquely  from  the  caudal  end  of  the  iucision  to  the  dcxtral  angle 
^pf  Ui«  mouth. 
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^  1090.  FreservatioiL — Place  the  preparation  in  the  6^-67  per 
cent,  alcohol  for  at  least  two  dars.  Then  traDsfer  it  to  95  per  cent 
alcohol,  where  it  should  remain  if  a  permanent  preparation  is  to  be 
made.  For  most  porposes  it  is  best  to  leave  the  brain  supported  by 
part  of  the  erauiuni.  If  the  base  of  the  brain  is  to  be  specially 
stndied,  tlie  base  of  the  akoll  most  be  more  completely  removed ; 
it  is  thin,  but  so  closely  in  contact  with  the  brain  that  much  care  is 
required. 

%  1001.  Labeling.— To  the  rial  containing  the  brain  shoald  be  affixed  a  tag  (g  188) 
bearing  the  Dam«  of  the  gentu  and,  if  poteible,  of  the  tptfUa,  and  stating  the  ttx  and 
locality  of  the  animal,  the  date  of  the  prfpartitUm,  and  tbcw'«im«  of  the  preparator. 

The  genua  will  be  either  MrnobrauehuM  (sometimes  called  Keeturut),  Bona  (frog),  or 
Biifo  ft^ndi.  Probably  there  is  only  a  single  species  of  Menobtanebos,  laltrtdit,  but  the 
doabt  a|K)u  this  point  r<>ndeTB  the  noting  of  the  locality  essential.  Of  the  toad  there  is 
bat  one  species,  ientiffinonus  iAmericana),  common  in  the  Xorthem  United  Siatea  There 
are  SRTeral  spe^es  of  Trogs,  the  laigest  being  the  pipieru  of  some  anthors,  bat  the  CaUtbi- 
ana  according  to  Jordan's  "  Manaal  "  (A,  188). 

If  any  gcnenlizations  are  to  be  based  apon  the  specific  characters  of  the  brain,  and 
there  is  doubt  res[>ecting  the  detennination,  the  entire  body  should  be  kept  for  reference, 
and  labele'l  like  thi;  brain. 

With  the  female  Menobranchos  the  vent  is  a  simple  longitudinal  slit,  bat  with  the 
male  it  i.rcftents  numerous  papilla?,  especially  in  the  spring  If  in  doabt,  open  the  abdo- 
men and  iioti!  that  the  testes  arc  elongated  solid  organs,  while  the  ovaries  are  thin  walled 
sacH,  one  on  each  aide,  with  ova  of  two  or  more  sizes,  the  largest  in  the  spring  being  yel- 
low and  nearly  as  large  as  small  peas.  With  frogs  and  toads  the  testes  are  small  oral 
bodies,  while  the  ovaries  are  voluminous  lamitue  with  dark  colored  egga. 

§  1099.  General  Xnspection  of  the  Amphibian  Brain. — In  what 
follows,  including  the  dissection  of  the  brain,  no  attempt  is  made  to 
give  exhaustive  descriptions  or  directions. 

Notwithstanding  the  numerous  figures  and  descriptions  of  the  fn^s  biain,  none  of  its 
parts  ni«  known  as  they  sliould  he,  and  that  of  Menobranchiis  can  hardly  be  said  to  be    "^ 
known  at  all  excepting  in  the  moHt  genernl  way.     But  our  ignorancfl  of  many  details  of 
their  anatomy  nefwl  not  prevent  our  use  of  them  for  the  sake  of  illustrating  certain  features    ■* 
of  brain  construction  which  are  comparatively  ohrioos  with  them,  bat  obecored  with  the  -« 
braina  of  the  higher  Vertel>rateH. 

Since  the  frog  is  the  more  oimmon  and  likely  to  bo  used  more  frequently,  the  directions    - 
apply  [irimarily  to  it,  while  the  peculiarities  of  Mcnobrancbue  are  separately  mentioned. 

^  1003,  Frogs'  brains  are  figured  and  more  or  less  fully  described  in  the  following 
works  Bnd  impera.  So  far  as  we  can  judge,  the  figures  ore  original  in  only  the  first  seven  : 
Wyman,  34  ;  Ecker,  B  ;  Gegenbaur  (Lankester),  A,  Fig.  283;  Leurct  et  Oratiolet,  A, 
PI.  II  ;  Laurencet.  A.  PI.  II  ;  Spurzhcim,  A.  PI.  Ill ;  Bourgery  and  Jacob,  A.  VIII.  H.  22. 
Fig,  4  ;  Mivart.  A.  Fig.  74  ;  Huxley,  A,  Fig  59  ;  Cyon,  A,  Taf.  24  ;  McAlpine,  A,  PI  21  ^ 
Burdon-Saiiderwm,  A.  PI.  109  ;  Packard,  A,  Fig.  373. 

FijrureH  of  the  brain  of  Meiuibranrhtig  ur  other  nrodelons  Amphibia  are  given  in  th» 
following ;  the  accompanying  descriptions  arc  usually  very  meager :  Mayer,  A  ;  XaaieDoet, 
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i,  PI.  II  :  Wynuiii,  »4,  PI.  I ;    Ihiffes.  4.  PK  10  ;  Boargcry  and  Jacob,  A,  VIII.  PI.  28, 
I.  7  ;  Owen  (Uunean  Tranmcttonii,  XVllI,  PI.  'il). 

loot.   Instntmenls  arid  JIateriah.—Tniiod  magnifier;   tine 
rcf pe ;  l)ead<'d  bristh'S  ;  s?mill  dish  a\'  C2-07  ]ier  cent,  ulcolml  or  15 
r  cent  glycerin  in  which  the  brain  may  be  dijjpfHi,  or  a  vial  of  the 
me  with  a  qnill  dnat+r  for  applying  the  liquid. 
Keep  the  brain  wet  with  the  alcohol  or  glycerin. 
Remnre  the  while  masses  of  caloareoua  crystals  at  the  side  of 
Ihe  caudal  region. 

Compare  the  several  regions  with  Fig.  110,  or  with  ligupes  in 
her  works  (§  1093). 

^  1005.  Note  the  lateral  ex|Minsion  of  the  myelon  to  form  the 
metencephalon  i.meilullu>,  abrupt  in  the  frog,  very  gradual  in  Men- 
obranchus. 

Note  the  pigmented  metatela  which  forms  the  dorsal  surface  of 
the  metencephalon. 

If  the  met;itela  is  in  place,  its  cephalic  border  more  or  less  com- 
letely  covers  the  cerebellum.  Grasp  its  sinistro-cephalic  angle 
ith  the  forceps*  and  invert  it  gently  until  it  lies  dextrad  of  (he 
et4>n<-e])halon.  ^'ote  its  thickness  as  compared  with  the  myelonal 
m,  and  the  symmetrical  cnrrugjUion  of  the  ental  surface.  The 
vity  thus  exposed  is  tlie  metaccelia  ^ventriculus  qnartus). 

MtfDobmidiaB  the  meuuxslla  li  mucK  eloogatcd,  and  tbe  csodaj  pul  of  the  moU- 
I  Tery  thin. 

Cantiously  remove  the  aravJinoUl  from  the  dorsal  aspect  of  the 
entJn*  brain,  excepiina  ju^t  between  the  dhergent  caudal  endft  (f 
le  hemispheres ;  it  is  little  if  at  all  pigmented,  and  bridges  the 
iterht'Miisjtlu^ral  fissnm  as  shown  in  Fig.  112.  H. 

The  widest  rr^on  is  the  mesencephalon  (optici\  the  pia  of 
rhich  is  thickly  pigmentinl.  Note  the  mark<-<l  mesa!  furrow  Ix^- 
Kvfiw  the  two  latend  convexitiess  and  that  the  longer  axes  of  Uie 
itter  diverge  cephalad. 

In  McDobnuichuii  the  rocspncopluilon  i«  bui  Uttl«>  widn  ilian  the  idjofolng  negineote, 
auival  furruw  U  vcrj*  shalluir.  aud  tbv  Ifttviml  tnaesca  Uardlj  merit  the  name  of  lobe*. 

Between  the  fij^tici  and  the  metiU'a*lia  is  a  narr'iw  transverse 
^land,  unpigmented  and  with  its  caudal  margin  dorsiverted.  and 
*I)arated  ^m  the  optic!  by  a  somewhat  deep  furrow.    This  is  the 
'cerebellum,  the  dorsal  part  of  the  epencephalon. 
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In  HeDobrancbtu  the  rerebellnm  is  rerj  narrow,  its  cmudal  inaif;{n  ia  not  doniTerted, 
there  is  no  fnrrow  between  it  and  the  optid,  and  it  is  distingmshable  &<»n  them  msinly 
by  the  absence  of  pigment. 

The  diencephalon  is  decidedly  narrower  than  the  parts  cepha- 
lad  and  caudad  of  it  and  is  partly  covered  by  their  projections,  and 
the  mesal  furrow  is  less  deep  than  between  the  optici.  In  Meno* 
branchus  its  caudal  limit  is  not  easy  to  assign. 

Upon  the  cephalic  part  of  the  diencephalon  rests  the  conaxinm 
{or  its  continnation,  §  1084) ;  this  body  is  not  round,  as  almost  uni- 
versally shown,  but  ovaZ,  and  aTUecerted  so  as  to  rest  also  upon  the 
Toof  of  the  avla. 

If  the  cephalic  (really  dorsal)  end  of  the  conarium  is  cautiously 
elevated,  there  will  be  exposed  a  delicate  membrane,  the  anlatela, 
or  roof  of  the  aula. 

The  hemispheres^  the  largest  portion  of  the  prosencephaloTiy  con- 
stitute the  widest  part  of  the  brain  with  Menobranchus,  and  the 
longest  in  both  it  and  the  frog.  In  the  latter  they  are  comprised, 
in  the  former  depressed.  As  already  indicated,  their  caudal  ends 
flare  laterad  so  as  to  partly  embrace  the  diencephalon  and  nearly 
reach  tlie  optici  in  the  frog.  Their  mesal  surfaces  are  in  contact, 
but  may  be  separated  in  the  cephalic  part  by  blowing  between 
them  or  by  a  beaded  bristle. 

At  the  cephalic  end  of  each  hemisphere  is  attached  the  corre- 
sponding Lobus  olfact&rius^  the  lateral  half  of  the  rhiTiencephalon. 
The  Nerti  olfactorii  may  be  traced  thence  to  the  tmsoZ  capsules. 
The  lobes  are  separate  in  Menobranchus  as  in  most  Vertebrates, 
but  in  the  frog  and  other  Anura  they  are  united  by  connective  tis- 
sue con^tMvitmg  A  pseudo-commissura. 

^  1096.  Dissection  of  the  Amphibian  Brain. — The  arachTwidea 

and  the  metaiela  have  been  removed  as  directed  in  §  1096. 

Instruments  and  Material. — Tripod  magnifier;  fine  forceps; 
beaded  bristles ;  very  sharp  scalpel,  preferably  small ;  fine  scissors ; 
sy ringotome  or  tracer ;  flexible  blowpipe  (§  1 38) ;  alcohol  or  glycerin 
as  directed  in  §  1094. 

Note  at  the  bottom  of  the  metaccelia  a  rnesal  furrow,  which  is 
continuous  caudad  with  the  canalis  centralis  of  the  myelon. 

With  the  flexible  blowpipe,  blow  cephalad  under  the  cerebel- 
lum, and  note  that  all  the  parts  of  the  brain  are  inflated,  showing 
the  existence  of  a  continuous  series  qf  ca-oities,  as  repieBented  ia 
Fig.  110. 
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previo«8iy  aip]iofi  m  aleonoi,  or  witii  iin*  iitie 
Bcis50i*s,  cut  off  oblitiuely  the  lateri>-cauda!  angle  of  tbt*  left  lit-iiii- 
spbere.  This  exposes  tlie  corres}>ondiiig  procceUa,  and  blowing 
iato  it  inflates  all  the  othor  imrts.  \\*itli  the  scissoi-s.  remove  the 
entire  latero-dorsal  wall  of  the  hemisphere,  noting  its  extension, 
rhiuoccelia,  into  the  base  of  the  Lobus  olfact&rius. 

Blow  gently  n]>on  the  mesal  wall  of  the  hemisphere  at  about  its 
middle,  and  note  the  presence  of  an  orifice  through  which  air  jjasses 
into  the  other  etplim ;  ttiia  va  the  kt't  porta  or  "  furamrii  of  Monro." 
Note  the  continuity  of  the  hemisphere  wall  at  all  other  points. 

Wvuinn  nifiitlniiit  (!(-4,  15).  but  <liK-»  iicit  li;;ur(-,  niiotlicr  ojieninif  fmiii  (he  pruciclln 
doimd  i>rtUe  lluJaonvs;  this,  as  lie  itu^Kt?«t«,  would  i>ri>l«li)y  correspond  u-itli  tliu  rim't  or 
"  ■wuni  of  tiicliii."  It  ould  B»t  apiiL-nr  uniU  ftfter  tbu  removal  of  thu  |ua,  bdcI  wv  bavc 
sot  aalivfl*^  oarsolres  of  tti>  uxistvucc. 

Pass  the  beaded  bristle  through  the  porta  towanl  the  opposite 
hemisphere,  and  not**  that  it  enters  the  other  proco^lia,  as  inilicati-d 
by  tlie  protrusion  of  its  wall  at  some  point. 

Just  ccphalad  of  the  porta  is  an  elliptical  raised  surfaci^  which 
is  thought  by  .some  (Wyniatu  'H,  Ifji  t<i  repre.sent  the  striatum  of 
the  higher  Vertebrates,  but  there  is  doubt  upon  this  point. 

Id  MroobniDchiii  the  porta  ia  paitlv  Bllotl  hy  a  plcTU9  wliich  eitends  cephnlid  !n  ttie 
U :  tills  ii*  ihe  prvpttx'tt,  wliich  nray  bo  oniiiiXHl  off  with  tlii?  Brifsora,  bui  ntrtr 
up-'it.     Tliu  |M>rUi  Is  luucb  luui^rr  Itmu  i»  ijtf^  frog,  but  tliMi- is  tiu  tbir)i«uiii(;  of 
tlie  racHil  wall  of  tlu*  bpi»lfi[>bere  like  the  suppnflfd  slrialntn  of  tbn  frog. 

With  the  scaljwl,  remove  the  lateral  prominence  of  the  left  opff- 
nijt,  and  noti-  that  a  somewhat  e^vjianded  lateral  poition  of  the 
meflocoelia  communicates  by  a  constrictetl  orifice  with  llie  mesal 
portion  and  so  with  the  corresp<mding  expansion  in  the  right  opti- 
ciu*.  Then  remove  the  dorsal  wall  of  the  entire  mesoca>lia  with  the 
scalpel  and  scissors,  and  note  the  marked  folding,  the  vaJvula,  by 
which  the  ceivbellum  is  continuous  therewith.  Pass  a  bristle  ven- 
Irad  of  the  cendjcllnm  into  tlie  mesocoelia,  ami  then  sinislro-cepha- 
tfld  througii  the  diacoelia  so  as  to  emerge  in  the  lelt  proccelia. 

Slice  off  the  caudal  |«irt  of  the  diac^elian  roof,  including  the  part 
known  as  postcommlssura.  Note  that  the  walls  (thalamii  are  quite 
thick  and  nearly  in  contact,  but  that  the  inten-al  is  a  nearly  simple 
verticjil  fissure  and  not  a  wide  and  jjartly  diWded  cavity  like  the 
miwoccplia.  Pass  a  bristle  cando-rentrad  so  as  to  enter  the  by- 
pophysis. 
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By  placing  the  bead  of  the  biistle,  or  the  tip  of  the  tracer  or 
syringotome,  in  the  ceplialic  part  of  the  diacoelia,  note  that  the  foo^ 
diatela,  is  jmrtly  membranous  and  partly  formed  by  the  thickening 
known  as  the  conarium  (§  1084). 

Then  slice  away  the  thalami  to  a  still  lower  level  so  as  to  exxiose 
the  diacoDlian  floor.  Note  that  it  is  depressed,  and  bounded  caadad 
and  cephalad  by  transverse  ridges  ;  also  that  there  are  no  plexuses 
therein. 

Slice  off"  both  hemispheres  to  the  level  of  the  conarium.  Then 
remove  anotlior  slice,  including  the  conarium  and  the  aulatela  upon 
which  it  rests.  This  will  expost^  a  wedge-sliaped  cavity,  the  aula, 
which  is  bounded  as  follows:  caudad,  by  the  ridge  mentioned 
above  as  the  cephalic  boundary  of  the  diaccelia ;  laterad,  by  the 
portcB  whose  length  nearly  {'oincitles  with  its  own ;  cephalad,  by  the 
terma,  a  lamina  uf  nervous  tissue  uniting  the  mesal  walls  of  the 
hemisjiheres  at  the  cephalic  end  of  the  portae ;  (the  terma  is  more 
easily  seen  if  the  left  L.  ol.  and  cephalic  end  of  the  hemisphere 
are  gently  pushed  away  from  the  right) ;  dorsad,  by  the  anlatelaj 
the  atropliied  continuation  of  the  tenna. 

If  the  mesal  wall  of  the  h'ft  hemisphere  be  removed,  the  extent 
and  form  of  the  right  porta  may  be  seen. 

§  1097.   With  Menobninchus  the  conditions  are  so  different  as     ■ 
to  require  sjK'cial  directions  : — 

Introduce  a  scissors  blade  just  caudad  of  tlie  cerebellum  on  J 
either  side,  and  cut  cephalad  to  tlie  caudal  end  of  the  hemisphere;  ^ 
do  the  same  on  tlie  otiier  side,  and  turn  the  flap  so  formed  cephalad  -^ 
upon  the  hemispheres.  Tliis  e.vposes  the  epl-,  meso-  and  dlaocalia.  — 
Note  that  tlie  lat<'ral  walls  are  thicker  than  the  roof,  and  that  the  * 
ental  surface  of  tiie  roof  pi-esents  a  sliglit  transverse  ridge  which 
indicates  the  division  between  the  dienceplialon  and  the  mesen- 
cejjhalon. 

The  floor  of  the  mesocxclia  is  nearly  level,  and  its  cephalic  mar- 
gin overhangs  the  passage — the  canal  of  the  infundibulum — leading 
to  the  hypop7iysis. 

In  the  diacGplia  lie  side  by  side  a  pair  of  string-like  plexuses — the 
diaplexuses — which  are  attached  to  the  aulatela  or  diatela  and  ex- 
tend the  whole  hmgth  of  the  cavity.  They  should  be  drawn  to  the 
sides  or  cut  off,  but  nM  pulled  upon  at  all.  The  floor  of  the  diacoelia 
is  then  seen  to  be  irregular,  sloping  from  each  side  to  a  mesal  fiirrow. 
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:*he  cephalic  end  of  the  diaccBlia  is  decidedly  narrowed,  and  the 
walls  uiv  tliin. 

I  §  1098,  Keraove  thu  bast's  cranil  so  as  to  exix^se  the  bttsis  en- 
ctphali  as  for  as  the  aula.  Obst^rve  the  sub-cnixlato  hypophysis 
underlying  tlio  niesencfijlmUm,  Init  attaclH^l  by  it.s  basi-  lo  llic 
slight  intuni(>s(xmce~  the  tuber  oinereum — forming  t))c  Hoor  of  the 

liencepbalon. 


In  esM  more  tlun  one  lirain  ta  examlnmT,  tlie  iwcond  slioaM  bf*  tnuQflorUxI  n-itli  a 
9tfTi  aAdrp  Bcslpel,  and  drawing  iiiaJi^  to  hIiow  ilic  form  of  tlie  oxiis  ut  (Jiffcrent 
polnu.  A  ihinl  bnio  may  lie  diriditl  npttn  tlie  tepiwii,  axkd  ■  fourtli  o[wncd  from  ititt 
reotiml  aide.  WiiU  all  of  tlii-oe  tlu-  mrtatrin  ahouJd  t>o  iL-ft  io  [ilncc.  SilII  uibvn  may  tw 
prsfmrod  to  vhnnr  8|vciul  |X)inCH.  Wlii'n  mauy  hrnius  nn-  BrnilulilL*.  i-adi  sliould  l>f  dt-votixl 
to  a  irivea  ntviinn  or  d!i<MT-li<iii.  nil  ocbcr  (joru  being  UDtoucbvd,  8a  tUot  Uic  e^wcial  fea- 
lORM  iiiajr  be  more  eaailjr  recognised 
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REMOVAL  OF  THE  BHAIN  OF  THE  CAT. 


§  l(K»i).   Tlie  method  first  described  is  to  be  preferred  when  the 
brain  is  wanted  entln\  and  especially  when  the  length  of  the  nei*vo 
wts  is  an  object ;  see  Wilder,  11. 

trumrnts  umI  M"terial3. — Mitdium  Rr3!|«cl  ,  tliarrl^re  wmlpi*! ;  artltmionto;  tracer; 
.Hcia^fnt;  liime  nriiwiiirH ;  fon:Pii8;  ni|i)K-r»,  nirdiuiu  nr  lHr;;(*  ami  stii'ill ,  lurgr  trajf 
tlt«  rat ;  •onall  trar,  or  a  folded  cloCb,  for  tbe  bead ;  block  ;  siitull  towrl,  or  pidvc  of 
for  aidhifi  the  grup  of  tbe  head ;  wasie  paper ;  liaoin  and  towel  ;  dinli  of  7  per 
Ibriaa,  about  6  cm.  deep  and  90  wide,  containing  some  n-rll  aoaki'd  cotton  ;  bowl  of 
U  «lt  sohitloD  fl5  irmnis  of  salt  to  UOOU  oc  of  water),  auffick'nt  to  cover  thci  head 
after  lia  »t>pamimn  fmiu  ilic  iMxIy) ;  bowl  for  cutcliJnff  tbe  blood  :  gitaa  box  (^  '-KH) ;  wide 
onllied  jar  urenvered  diiJi  of  tO-U7  \tKT  <xa\.  alculiol.  w-itbsoiuc  well  swked  cotton  al  tbv 
Horn  :  a  cat's  skttU  ;  fipiif^  of  tlii>  foMt*  rram>  iFim'.  J>7l ;  figun'  of  ibe  b-tm  caecphaii 
f,  ll.l.  PI    II.  Tig.  8) ;  Tablf  of  tliA  rranml  f.irnnuiia  (.3  MS). 

^  IIIKL    Killing  the  Cti. — Ttip  cut  ma^  ti»  rlrmrni^d,  but  i*  note  oonTCDiontl^  anvce> 
stlwd  1!^  IDS).     Kill  ibe  fli^aa  a«  ilirt-TUxl  in  ^  W^.     A»  mhiii  aa  res|iiration  niUMW.  stia. 
it  by  tbe  bi«d  over  a  p^l  or  ibo  sink,  noil  espost?  and  divide  tbe  femoral  arttry  and 
in  (Fii;.  30)  ocntrad  of  the  valvofl  la  the  rein  i^  3US) ;  even  if  liltje  blood  mcaicA,  iltn 
It  In  th«  bndn  will  be  redttced.     If  it  be  deaired  to  mtrenidn  tbe  wt^gbt  of  tbe  entire 
ftimal.  tbe  bluud  sUuuld  be  cangbi  in  ilu'  bowl  and  wcigbed. 
For  injection  witli  alculiul.  see  ^$  284.  383. 
For  iiijwiion  of  itie  pWi iLsi-a.  »i-e  g  1126. 

If  t)it>  Rion>  di>Itcati>  iiiternnl  parta  or  ibe  mirrowoiiic  rtnirtare  are  to  bestiidiml,  the 
remaiuinK  opervtioii!^  fur  tbi'  i^roenn>ment  of  the  bmin  should  bi'  pprfiirmed  wiihin  34 
booM.  But  if  tbi)  P[tiTimeu  \*  desired  only  for  lli6  fiMiireA  or  tlif  mmtw-t  anolotny,  n^ 
moral  may  be  doferrr-<l  for  a  week,  provided  tlie  bond  be  kept  in  a  cool  place.  It  Bbould 
not,  however,  be  allowed  to  freexe. 

\     %  1101.   Derapitalirm. — Prom  the  ilextral  angle  of  tlie  mouth  di- 
vide the  skin  along  a  line  extending  nearly  caudud  for  6-8  cm.     If 
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^kii.  i?  :o  lie  mou!i:»^.  iLi?  sbould  be  the  only  incisiozi,  and  the 

I  :l  .1=."  \*:  diss'.-o:— 1  fi'.'Hi  \:.r  iiiaLdible  as  well  as  from  the  reet 

11-  L'f£i>\.    Bui  i:\  as  !>  n.-  -rv  of^rL  ihr  case,  the  skin  is  not  to  l)e 

^s^rr-r'i.  -H-Lil^  iLiv  v.-s-f-^t-  aiiti  li'-rvt-?  «.if  ihe  utrok  are  to  he  exam- 

-i.  i-^k-.-  :i  •-  rr^i->:.J::ii:  iiLcUi-.n  irL'm  the  angle  of  the  mouth 

II  ill  j .;':.'?- q^iv'.-:  ■  •>.-^a^^'^l^^  unless  oiLerwlst-  >tated,  both  sides 

l»_sat:»-;  :.r  skill  ii-.-rj  \\.r  TjaxUla  3^  laT  as  the  central  margin 
•Ai'^r  :\i:  a:ii  out  :r.r  lias^i':  canii^iiv-?.  Diss^vi  the  skin  from  the 
ziLS&l  iiri  fr  -T."^  ry-jiv :.?,  :iiOlud::;^  :":.-•  dor^I  and  ventral  lids  but 
l*aTiz-^  Ti-ir  \'J^\  \\\.  Mr  ..vvv;  u''-*\i'.i:\-i,  attached  lo  the  ball. 
}irr—  Tv  :Lv  *k::i  f:v':ii  ■lir-  i\-s:  if  :'.v  i-r-ad.  dividing  the  mtatus 
^J. :■.'■.'_■■*  •/!  •r'-  :-.<  :':.•.-  i.'.a.i.  I"':.-.-  ;-•  '•.•^'•^  ^juttid  Fig.  87 1  will  b*r 
TV—  T-i  tt::!  :•;-  .':ir.  bu:  ::.t'  \.,'-  ,  -j-./V'-v.  i»f  a  darker  olor,  will 
rrn^ii.  ■^i:.. :;."  i--,--i :.  R-.riiv:  :;.•-  >».::.  fn^m  the  cervical  musch 
i>:  ar->v.  -J  -.la.  ■.-a;;.i:i-,i  •■:'::.*-  •■.-'::  .Vv  (Vv4'<7'.j/»V. 

W::L  •.:.-  ar:":.^:  -i^i'.  ^Iis^-.v:  ::.»-  or.i:':j  of  the  J/".  jnassetericns^sJi 
fr-r_  :'i-r  .\.,.V'     \  :.  ■•.-.ii^  ".l.:i:  ^:s  ^vt  ":  alio  and  i-audal  borders  ar^^»re 
>:rv:ir:'--r.-i  l-y  >:;  !::i.v.>  ':»:i:Ai>  wr.i^i,  n:i;M  Iv  cm  (jS  596,  19)_0)' 
Pnsi  a  -::■>  r  ":!a.:-  '>.:«•>  :.  ::.':  v_v.  liall  aad  the  cephalic  root  of^to^ 
:L-  zyc  •:::;*.  a:,.'.  :.:;•  :\w  la"- r  a,-  ol  -s-  a#  j%>s*ible  to  the  maxilla-**^*- 
Tl't'^  ::•:■  ::-  (.xiv.,::!'!  r^v-:  a:  :":,-.  ar^i^  >,-:-»  t-^n  the  transverse  an^^*^^ 
I'-r*^!::!  ii:::*.l  ]i\r:>    ■:'  :':■••  7\\r  :v.a.  ;v.s:  la:< :ad  of  the  Fotsa  ffienoi-^t^^ 
'.vj.V*  ."  >■",■  T-- 1;,-'  rv^;-  v.. a  wit:.  ').'.•  I^■y-v•s.^!^^•,'■^!^. 

*.irasy-  :•.-•  '.a:-  r.ii  a>:>v:  -f  TV.e  t  v-.-bali  ^i:h  the  forceps,  an£>.«^d 
r-:a>-  i:  ii^-^i  \  <-■  :■>  :  ■  '.x>>?».^  its  a::ai''.:y:r.:*^  by  the  muscles  ancE>  *=^d 
-V.  ..  •  ■  <.  :     :..     >  "v:     f  t'::-'  .':*-::  ■-.::  iLe  attachments  with  J  ^*b 
>vij^  :^  i.ovi::^  :: .  .VV  ',   -■  :  ■  ^  .-■:.:;  ^:^^:  wiih  the  ball.    If  thh^Mzhe 
y^  :ir  :  •   >    >:v.  :.-■.;     r  ^r^->-,rT^^:.  r  ;-»Tk  ::-.:i]  rr';//*/  and  I^t  by^_*7 
:r.;:L.':-r>     r  :a_-^ ;  :  •    ;  -  -.rr  ;«,»>;::.  v.  is  alwav*  indicated  bv  tlit*  -**' 
1^  =  .    .    -  -•    <;  s.-  r:i^     XI-  * 

S.ij:  :"v  v-:.::..;-.:  :  :       v.  ;i-..l  :  i-.  .-iv.*  iv.  vt-  ii  ftom  side  to  sidt-^  f 
;.;  ;i*  :•   :\;i:-i:r  t'v  ;■>;::■   .'.  :\.-  ,'.•:.'.     •,  :<  ^^vro-itiaitdibvlare  ""^ 
l">v....'y  :;..  ..-;»:.>v.'.-  ..:.<  >*:.    >.:.-,'i  :il:-:;idy  :::  aipping  the  caudaE^ 
r-  :    :'  :..-  rv^  v.a     I:"  v   :.  i:  is  :  •  V  •-v.:  w:.i>  on  the  stretch  b^"^ 
:i.— ::   ._-  ::.-.  i^r:;  r  :  :-...:...;  .-.."iv.^  v.r.vil  s<Tiaration  is  complete 

I'.s-- :  : ..-    Jl    :-  ■'  -   :':■   v.   -ts   .r.;:--:ai  origin,  and  then 

■'-  z:  i:^  ii-irr.;.-^  u;'.:.:l-.  .-'  ..■'».'   •.   .  ..  -.;>'.  it  of  the  maudihle. 
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ring  the  mandible  to  a  right  angle  with  the  rest  of  the  head,  and 
divide  tlio  soft  parts  at  the  angles  uf  the  month  if  an_\'  remain.  In 
doing  this,  insert  the  arthrotoine  sidewise  so  that  it  may  j>ass 
between  the  Pre.  coronoidnuii  and  the  projection  left,  after  the 
removal  of  the  cephalic  root  of  the  zygoma. 

Peel  for  the  caudal  border  of  the  hard  palate  and  for  the  tips  of 
;he  Oxsa  ptertjfjoklfa  (Fig.  57) ;  at  a  jniint  midway  between  push 
8ois.*<ors  blade  entad  of  the  soft  palate,  and  divide  it ;  then  divide 
e  mucosa  forming  the  dorsal  wall  of  the  postnureJSy  and  dissect  it 
up  as  far  as  t  he  atlas. 

The  mandible  is  now  attached  to  the  rest  of  the  head  by  some 

uscniar  fa.scicu!i  and  by  the  slender  piers  of  the  liyoid  arch  I  Fig. 

^  324>.    Tiiese  last  Join  the  skull  at  the  lateral  side  of  the  bullw, 

here  they  are  to  be  divided  with  the  arthrotome ;  if  it  be  desinMl 

examine  the  mode  of  their  attachment,  they  may  be  cut  with  the 

bone  scissors  at  a  little  distance  from  the  attachment. 

Ventriduct  the  tip  of  the  mandible  still  farther,  and  dissect  off 
o  mnsclcs,  rfe/jf*  anticus  capilU  (g  0*28  ,  that  are  insertt.'d  between 
w  bullsB ;  npar  the  c^iudal  ends  of  the  mesal  bordei^  of  the  btillte 
emerge  sevornl  nerr<-s.  which  shoidd  be  divided  with  the  scissors  or 
a  sharp  scaljwl  at  about  1  cm.  from  the  skull.  By  continuing  the 
.»moval  of  the  muscles  across  the  Artk.  athoido-occipitale  this  is 
xposed.  Put  the  membmiies  upon  the  stretch,  and  divide  them 
Vith  a  Charri<?re  soaipel  along  the  cephalic  border  of  (lie  &Uas. 
This  exposes  the  viye'oity  winch  is  to  be  divided  in  the  same  way. 
The  n'malning  ligaments  and  the  cervical  ninsdes  may  be  cut  with 
the  arthrotome,  and  the  skull  projier  is  then  separated  from  the 
rest  of  the  body.  Place  the  skull  in  the  nonnul  salt  solution,  and 
wash  the  hands  and  the  instruments  which  have  been  used. 


g  1102.  Kvposnre  of  the  Brmn.—\x\  the  later  sta^s  of  the  oik:- 
ration  the^^  is  considerable  risk  of  injuring  the  brain  by  the  unin- 
tentional pressure  of  the  nippers. 
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In  whitevrr  nniT  tbo  booe  U  pruped.  when  force  \%  ftpplied,  the  t«Bdei»7  Ifl  lo  titipraxi. 
,t«  tilt'  ciiititig  Hjn^  a*)  nmr!)-  as  {rjesibU-,  »nd  Thus  In  bring  their  plant*  into  right 
igin  with  the  (Hirliice  of  the  iKioe.  This  of  oouiw  rrowdfl  the  eonreilty  of  the  Miial 
UMie  nffuirifit  tho  limiit,  and  nia^  irrunh  tt  8<-ritiii)ily.  It  mat'  nociir  either  fnmi  the  tnrD> 
iwg  of  the  t:l|i|M>rH  in  the  liftnd,  or  nittrc  frtni iifni ]_v  froiu  ilic  i.'orm|M>  nf  t)ie  ttkull  from  t)iu 
gruip  of  the  other  linctl.  The  Bocldcoifi  uiuy  uatially  be  nvnitlwl  by  kt^piog  thn  duiger  in 
mind,  by  having  the  rigiit  hand  dr>-,  attd  iddiog  the  grasp  of  the  moro  or  ItM  Blippory 
tkall  by  a  BOiaU  towrt  or  bit  of  coarse  tnnalln;  iht«  laxt  <«  aleo  dMirablo  during  BOiua 
nagH  of  the  o|tntttioa  oa  n  prolectioa  of  t  he  hand  it<eU  from  abrasion. 
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Id  ofiinf;  tbe  Dipicra,  another  precaation  is  to  be  obaerred.  If  the  bit  of  bone  to  be 
removed  a  attached  odIt  to  boue,  it  maT  be  either  cat  or  broken  or  twisted  off;  bat  if  it 
adheres  to  the  dura  or  otfa^r  soft  parte,  odIv  cutting  shoald  be  employed  ;  it  is  safer  to 
use  the  bnne  sciasors  after  nipping  the  bone. 

When  any  bit  of  tht;  AvH\  is  broken  off,  lift  it  very  carefolly,  and  exanine  its  eotal 
aspect  fur  ntrre  attachments. 

During  the  exposure  of  the  brain,  the  hf>ad  should  be  frequently  dipped  into  tbe  n.  «.  «. 
If  oblif^  to  suspend  the  operation  for  more  than  an  hour,  wrap  the  hc-ad  in  a  cloth  wet 
with  the  n.  «.  *.,  and  set  in  a  cool  place. 

Trim  off  the  aoft  parts,  inclading  tbe  meatus  auditor ius.  Nip 
off  the  caudal  root  of  the  zygoma,  iDcluding  the  J^s.  mandibular  is. 
Insert  a  nipper  blade  into  the  meatus  audttoriiis,  and  remove  the 
bulla  in  fragments.  With  the  scissors,  cut  away  the  membranes 
attached  to  the  margin  of  the  Fm.  magnum. 

Nip  off  the  occipital  condyles,  with  tlie  intervening  area  of  the 
basioccipital  for  2-3  mm.  from  the  foramen.  Insert  a  nipper  blade 
between  the  dura  and  the  bone  6-6  mm.  from  the  meson  and  in  line 
with  the  mesal  border  of  the  cephalic  part  of  the  bulla,  and  nip  out 
the  basioccipital  as  far  as  the  middle  of  the  length  of  the  bulla. 

At  or  near  the  angle  left  after  the  removal  of  the  condyle  and 
the  basioccipital,  the  N.  hypoglossus  enters  the  Fm.  condytaTCy  and 
passes  cephalad  to  emerge  on  the  ventral  aspect  of  the  skull  by  the 
Fin.  jugular e.  If  the  seri(^  of  roots  do  not  appear,  carefully  re- 
move a  little  more  bone  until  they  do.  If  the  nerve  roots  are  to  be 
specially  studied,  endeavor  to  nip  off  the  bone  surrounding  the 
i?Vra.  condylare^  so  as  to  save  the  trunk.  On  emerging  upon  the 
ventral  aspect  of  the  skull,  the  Xf.  hypoglossus  will  be  found  to  lie 
very  near  the  Fm.  jugulare,  and  to  be  more  or  less  intimately 
attached  to  the  NN.  glossopharyngeus,  vagus  and  accessoriuSj 
whicli  penetrate  tlie  bone  by  that  foramen.  In  attempting  to  sepa- 
rate the  JV.  hyp.,  great  care  must  be  used  to  avoid  any  traction  upon 
the  roots,  which  readily  pull  out  of  the  medulla. 

Of  the  other  three  nerves,  the  accessortus  is  the  most  caudal, 
and  the  most  readily  distinguished,  but  at  this  stage  it  is  as  well  to 
leave  them  together,  simply  endeavoring  to  remove  the  bone  sur- 
rounding the  foramen,  and  to  save  the  trunks  pretty  long,  at  least 
upon  one  side.  Upon  the  other,  it  will  save  time  to  cut  the  roots 
just  entad  of  the  skulU  aiid  tlie  same  may  be  done  on  one  side  with 
the  remaining  nerves,  or  witli  all  upon  both  sides  in  case  the  brain 
is  not  to  be  employed  for  tlie  stud}""  of  the  ectal  nerve  origins. 

The  dorsal  wail  of  the  bulla  is  hard,  but  readily  cramblee  be- 
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rcen  the  nippers.     It  may  few?  removed  in  small  pieces,  so  as  to 
ive  the  NX.  /tirialijt  aiul  autlUoriua   wliicli   f*nl«r  tlie  JleairtJf 

audUoriuji  hiternus,  and  the  little  Lobulus  append itrular is  of  the 

oereboUtiiii  wliich  ih  Iod<;ed  in  a  slight  fossa  i/^«.  o^.)  Just  dorsad 

of  the  meatus  'I'^ig-  »>1*,  ^lA  «-  '"■'• 
I      Since  no  nenes  are  tmnsmitted  by  the  niesal  region  of  the  basis 

cmtiii,  it  may  be  riMiiovtxl  with  comimrative  fivedoin  as  far  ("'plialad 

asthe*('//rt  I  Fig.  b\i)^  where  some  care  is  uei'ded  to  avoid  injuiing 

the  htfiMpkr/six  ( Fig.  88,  Hy. ), 

The  skull  may  now  be  held  more  securely  by  the  facial  region, 

especially  if  a  t*iwel  is  employed.  In  removing  the  bone  at  t'aeli 
le  of  the  meson,  and  just  ceplmlad  of  the  bullffi,  great  care  is 
(luired  to  disengage  the  nerves  which  emerge  by  the  Pm.Pm.  opaJcj 
lunduffi  and  lacerum  anterius.  These  nerves,  the  NN.  ocuhino- 
'iuSf  trochUurU  and  abducens,  with  tlie  ophthalmir,  svjterior 

'maxiUary  and  inferior  maxiUary  divisions  of  the  N.  (rigeminv.Sy 

I  penetrate  the  bone  more  or  less  oblitinely,  and  m-e  closi*ly  sar- 
louuded  by  dense  connective  tissue. 
The  entire  maxilla  is  now  to  be  removtHi  by  first.  ')i|i!>>»g  Ihe 
interorbital  region  just  cepbalad  of  the  fronto- maxillary  suiuix',  and 
then,  with  the  bone  scissors,  cutting  toward  Ihia  point  fmni  Just 
oaudad  of  the  cephalic  root  of  the  zygoma.  The  scissoi-s  should  be 
kept  as  far  ceplmlad  as  iM>8«ible,  so  that  the  LoH  olfactoril  may 
knot  be  injund.  I'his  ]ilaii  sei-vca  equally  well  for  some  dogs,  hut 
rith  the  larger  breeds,  wliich  have  prominent  olfactory  IoIh's,  the 
biter<irbital  region  should  be  nipped  at  about  the  middle  of  the 
teugtli  of  the  ujvsal  bones. 

I§  1103.  Remove  the  mesal  wall  of  the  orbit  and  the  turbinated 
jbones,  using  care  not  to  cnisli  the  very  soft  Lobi  olfaHurii,    The 
■olfactory  nerves  should  Im  eliviiU'd,  a  few  at  a  time,  with  the8ciss4>r« 
lor  tlie  tip  of  the  scalpel,  and  alt  pulling  and  twisting  of  the  j>arts 
iDui^t  be  avoideil. 
The  large  and  white  NnH  opUcl  \\*ill  have  been  seen  in  the 
I  orbit,  and  should  be  divide<l  near  the  Iwue.    In  a^moving  the  plate 
(Fig.  60)  upon  which  the  (^hiasma  rests^  nm  care  not  to  pull  u|)on 
U,  lest  the  terma  or  otlter  delicate  ]>arts  should  be  torn. 
During  the  remaining  steps  of  the  o]ieration.  the  head  must  be 
held  by  the  jMirietai  i-egions,  and  with  great  rare,  so  as  to  avoid 
pressure  of  the  tips  of  the  fingers  upon  the  brain.    The  bone  also 
must  now  be  cut  by  iXwi  nip|)ers  rather  than  twisted  or  broken. 
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Nip  oif  the  svpraocclpitah^  including  the  dnm,  as  far  as  the 
CrUUi  fumlxUiidali^.  Thon  nip  otT  tlic  crista  itat'lf  in  its  whole 
extent  until  the  attached  border  of  the  bony  tentorium  is  seen  to  be 
free  fnmi  the  parieUdia.  Then  divide  the  ventral  ends  of  the  ten- 
torium as  follows : — 

Hold  the  head  with  the  ventral  side  down,  enpport  the  caudal 
divisions  of  the  brain  with  a  disengaged  finger,  and  with  trawT  and 
scissora  separate  the  ctiphalic  surfatie  of  the  cerebellum  (Voin  the 
tentorium. 

Introduce  a  nipper  blade  bt*tw«on  it  and  the  hemisphere  on 
either  sidi*,  in  such  a  way  that  the  givatt^r  convexitj'  is  towaixl  the 
heniisphort^  rather  than  tlur  corobelluin ;  the  cut  is  to  be  luiide  at 
the  level  of  the  Sulura  squamosa ;  the  width  of  the  tentorium  at 
this  jH>uit  is  about  8  mm.,  atid  the  nip^x^r  blade  should  not  be  intn^ 
ducod  to  a  givator  depth  than  that,  for  fear  of  injuring  the  opiici. 
In  closing  the  bhides,  the  heacl  should  be  held  very  firmly  so  that 
no  rotation  may  orcur.  The  detached  tentorium  may  be  extracted 
by  the  forceps;  or  by  the  nippers  used  as  forceps,  any  adhesions 
bi'ing  carefully  separated  with  the  tracer  or  scissors. 

Hold  the  head  over  the  7  per  cent,  brine,  with  the  ventral  side 
down,  and  nip  out,  piecemeal,  a  triangular  piece  of  the  ealva. 
Tile  mcsul  adhesions  of  the  dura  may  bo  divided  with  the  scissors, 
but  elsewhere  tlie  diini  is  to  b«  left  upon  the  hemispheres.  As  th** 
hemispheres  begin  to  full,  hold  the  head  so  that  they  are  supported 
by  the  brine,  and  then  snip  all  remaining  adhesions  until  the  entire 
brain  is  free  and  floats  in  the  liquid. 

§  1104.  Removal  of  the  Ihira.— Saturate  some  cotton  with  the 
brine,  and  ])lace  it  uiidiT  tlie  bntin,  so  lliat  about  one  third  of  the 
oi-gan  projects  above  the  surface.  Avoid  fiandfhiff  and  l{fthiff  tM 
brain;  move  it  by  shifting  the  cotton  or  by  grasping  the  dorsal  por- 
t1<m8  of  the  dura.  Remove  the  dorsjil  and  lateml  jiarts  of  the  dura 
by  grasping  the  frw  borders  left  by  cutting  along  the  dorsimegon, 
and  cutting  out  pietrfi  by  pie<;e  with  tlie  scissors.  Then  grasp  the 
fcUcc  just  dorso-caudad  of  the  l^jhi  oL^  at  the  straiglit  transverse 
fissure — F.  crnnala  ;  iutntduce  the  scissors  about  5  mm.,  and  cut 
the  fal-x.  Gently  draw  the  cephalic  portion  oephftlo-ventrad  be- 
tween the  Lohi  ol.,  and  remove  it.  Draw  the  caudal  portion  can- 
dail,  and  carefully  cut  all  its  attachments. 

Turn  t}ie  brain  upon  its  dorsal  surface,  and  remove  the  ventral 
portions  of  the  dura  with  great  care  and  iu  small  pieces.    Es^»eoial 
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pains  are  needed  in  connection  with  the  ^i^'popliysis  and  the  nerves, 
and  all  pulling  must  be  avoided.  On  one  side,  at  least,  it  is  well  to 
leave  the  dura  still  altacluil  to  the  nerves  and  the  great  Gas«crian 
ganglion  upon  tliy  N.  trigeminus  (Fig.  115 ;  Plate  U,  Fig.  3,  (rii.  6^.), 
to  be  more  completely  removed  at  the  time  of  the  removal  of  the  pia. 

§  ll(>6.  Transfer  to  the  AloohoL— Plaof  a  large  spoon  or  watch 
glass  at  tlie  sidn  of  tlie  bmiii,  and  ])ull  the  cotton  which  supports  it, 
80  as  to  roll  it  into  the  glass,  resting  upon  its  dorsum.  Let  the 
brain  slide  from  the  glass  into  the  alcohol  so  as  to  rest  upon  the 
cotton  therein,  still  with  tlip  veiitntl  side  up. 

Set  the  bowl  with  the  alcoliol  in  a  cool  place,  and  change  the 
position  iif  the  bmin  at  intervals  of  5-10  hours  during  the  Krst  three 
days,  by  pulling  the  cotton  in  various  directions.  At  the  end  of 
about  three  days,  transfer  tlie  brain  to  95  per  cent  alcohol,  where  it 
may  remain  indefinitely.  For  a  few  days,  however,  it  should  rest 
upon  cotton,  and  its  position  be  occasionally  cliangfid.  For  the 
maiuLgenient  of  alcohol  employed  in  tin?  preservation  of  brauis,  see 
§§  28ti,  296. 

^  U06.  Weighing  the  Brain.— If  this  is  to  bo  done,  handling  of 
the  brain  may  be  avoided  sis  follows:  Place  the  bowl  of  alcoliol 
into  wliich  the  brain  is  to  be  put  upon  the  scales,  and  pour  in  alco- 
hol of  the  same  streiigtli  until  it  balances  an  even  number  of  grams, 
€.  (?.,  400,  410  or  420,  While  the  brain  is  in  the  spoon  or  waU^h 
glass,  pour  over  it  some  of  the  same  alcohol,  and  then  let  the  latter 
drain  off  as  much  as  possible  by  tilting  the  glass  and  supiwrting 
the  brain  with  the  fingers  or  a  bit  of  cotton.  Then  transfer  to  the 
bowl  of  alcohol  as  above  direotwl,  and  the  incivase  in  weight  will 
represent,  with  approximate  accuracy,  the  weight  of  the  brain. 

§  U07.  Removal  of  the  Pia.— This  is  most  easily  accomplished 
at  tlie  time  of  the  removal  of  the  brain  to  tlie  stronger  alcohol.  At 
any  subsequent  period  the  pia  is  apt  to  bo  more  lirmly  ailhere.nt. 
If  the  brain  has  been  allowed  to  dry  at  all  during  its  removal  from 
the  skull,  the  pia  comes  off  with  groat  difficulty,  or  [wirts  of  the 
cortex  are  torn  off  with  it. 

§  1108.  InstruTnents  and  MateriaU. — Coarse  and  fine  forceps; 
medium  or  fine  scissors;  wetting  bottl«  of  lo  jht  cent,  glyrerin  ; 
cottttn  thoronghly  wet  with  water,  and  so  molded  as  to  form  a  sort 
of  shallow  cup  in  which  the  brain  may  Iw  grasped,  or  on  which  it 
may  rest  without  danger  of  rolling  off. 

Place  the  brain  upon  the  cotton,  and  wet  it  with  the  glycerin. 
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Then  let  it  rest  upon  its  ventral  side,  and  grasp  it  in  the  cotton, 
finnly  yet  gently.  Grasp  with  tiie  forceps  the  fold  of  put  which 
occupies  any  one  of  the  tissures,  especially  at  the  point  of  forking 
or  junction  with  anotlier  fissure,  and  pull  along  the  line  of  the 
fissure.  Usually  the  fold  of  pia  will  come  out  easily,  and  with  it 
vail  be  removed  some  of  the  pia  covering  the  free  surface  of  the  gyri 
between  it  and  the  adjoining  tissures. 

Proceed  thus  until  the  pia  has  been  removed  ftvm  the  dorsal 
and  lateral  aspects  of  the  hemispheres.  Avoid  pulling  across  the 
line  of  the  fissures.  The  larger  forceps  are  easier  to  work  with,  and 
less  apt  to  puncture  the  brain ;  but  the  line  forceps  are  sometimes 
required  for  the  removal  of  the  pia  from  the  bottom  of  a  deep  fissnre. 
The  caudal  surface  of  the  hemispheres  may  be  reached  by  slightly 
ventriducting  the  cerebellum.  The  mesal  pia  can  be  removed  only 
at  the  mai^ns  of  the  hemispheres. 

On  one  side,  preferably  that  on  which  the  N.  <ypticu%  was  cut 
sliorter.  raise  the  mass  of  nerves  formed  by  the  divisions  of  the  NN. 
trigeminus  and  ahducens  by  its  lateral  border,  and  cut  with  the 
scissors  the  N.  oculomotorius  which  holds  the  mesal  border  close  to 
the  brain.  This  will  permit  the  mass  to  be  turned  candad  bo  as  to 
expose  the  course  of  the  slender  K.  trochl&iTis  which  emeiges  from 
between  the  hemispheres  and  the  cerebellum.  It  also  permits  the 
removal  of  the  pia  from  the  region  just  laterad  of  the  hypophysis. 
Grasp  the  pia  on  the  ventrimeson  just  oaudad  of  the  Lcbi  ol.,  and 
pull  candad  so  as  to  remove  it  as  far  as  the  chiasma,  taking  care 
not  to  tear  the  delicate  terma  just  dorsad  of  the  chiasma.  Then 
remove  the  pia  from  the  olfactory  tracts. 

In  removing  the  pia  from  the  metencephalon,  the  position  of  the 
nerve  roots  should  be  constantly  kept  in  mind,  the  tripod  (Pig.  26) 
shoxdd  be  frequently  nsed,  and  traction  should  be  avoided.  It  is  very 
difficult  to  presen-e  the  delicate  funiculi  of  the  N,  hypoglossu^^  for 
their  connection  with  the  pia  seems  to  be  closer  than  with  the  brain. 
Sometimes  it  may  be  necessary  to  submerge  the  brain  in  water  or  alco- 
hol, so  as  to  float  the  roots  out  and  render  them  more  apparent.  In 
some  cases  it  is  safer  to  cut  carefully  about  the  point  of  passage  of  the 
root  through  the  pia.  leaving  a  bit  of  the  membrane  attached  thereto. 

As  snggested  on  a  previous  page,  it  is  often  as  well  to  leave  the 
roots  longer  on  one  side  than  the  other,  but  the  choice  may  be 
determined  mainly  by  the  degree  of  success  in  the  various  opera- 
tions which  have  been  described. 


It£3tOVAL    OP    TBB    BRAIX. 


401 


g  llOf^  Other  Methods  of  Removing  the  Brain. — Tlu-  foUowinpr  methods  arc  sim- 
1^  luid  mon:  uipvditiutia  tliHti  ttiu  prfOodiDg,  but  \iM»  sniieiructurjr  iit  mnie  rpn|NM:tM. 
(A(  By  NippioK  awajr  the  Caiva  (Vault  of  the  Craniani). — Tbminothud  uinpecinllj 
adaptpd  for  the  npi'l  >.'S|NJ»un:  uf  \\\v  'lomnl  uiul  tub.^il  n«|u'(.'i»  of  tlii-  lieuiLspliflrai  or  Iho 
rrel-cUiiiii      Whrn,  for  ••xatiiplf,  (lie  braiti  of  n  n-n-ut  iir  ulriilmlir  flpeciiocn  of  tunim  rnrw 
ktiinuU  is  belii-vfri  lu  be  so  soft  tliat  cxtnoiion  by  tim  tiHiuU  oioUkn]  it  not  feasible,  a 
dnwinji  or  |ihn(t>gra|'h  can  bo  taken  m  as  to  represent  at  least  tfa«  form,  aod  the  airanffO- 
^—lui-Dt  of  the  Bflsurfn, 

"      Itustruments  find  Moteikds. — Tliesp  ai-e  the  same  as  for  the 
method  alrtwly  described  (§  lOUU).  « 

tDecrrjrftfif.i(m.~~T\\\n  is  to  Iw  perfornifd  as  directed  in  g  1  lOl,  and 
le  e}'r«,  zjgomata  and  temporal  inuseles  removed. 
§  1110. — ETj)OJtur*'.  -With  the  lai^'  or  niedJum  nippers  caa- 
oudy  penetrate  the  dorso-Iateral  aspect  of  the  cranium,  but  with- 
out pien:iii^  the  dnra.  Puss  tlit-  tmi;rr  bi'tAsveii  the  Ixnie  and  tlie 
•dura  at  all  side;?,  keeping  the  point  awny  from  the  brain ;  then 
fepmove  »o  much  of  the  bfMie  as  is  s«!parated.  When  the  orifice  is 
sufficiently  enlarged,  emph'V  the  probe  or  tiie  handle  of  a  scalpel 
ia  plact?  of  the  tniuer.  li  the  adhesions  along  the  meson  ai>?  very 
Qrm,  remove  the  bone  on  both  sides,  and  divide  tliem  with  tlie 
arthmtonie  or  8cal[»el. 

In  exiKwing  the  w»phalic  part  of  the  hemispheres,  the  large 
froTital  sinmea  [Fig.  56,  09,  (io.  ^  624)  will  be  ojwned ;  note  the 
density  of  the  e»:t:tl  layer  iiftbu/ti  exienta)  of  the  crnuium,  and  the 
elliptical  orifices  of  the  infundibula. 

If  tlie  lieniiKphen^s  only  are  to  be  exposed,  or  if  it  is  desirable  to 
preserre  the  facial  region,  the  dura  may  be  divided  with  the  scis- 
sors along  the  margins  of  the  bone,  and  the  falx  iFig.  8Si  carefully 
cut  ne:ir  the  ceplialic  and  caudal  ends  of  tlie  hemispheres,  t^o  as  to 
pi-rniit  tlie  removal  of  the  dorsal  dura.  The  latt^nil  aspects  of  the 
lieniifsphcres  may  beexj«»se<l  so  far  as  desiii'd,  Xhv  olfactorif  crura 
\y\.  I,  Kig.  2)  nmy  hf*.  divided,  and  the  hnnixphvrts  logelher  with 
ie  |>arts  covered  by  them  removed  hy  holding  the  head  so  that  its 
»n:a!  region  tends  to  fall  out,  and  successively  dividing  the  NN. 
}lici^  the  hifund/fmlum  and  tlie  other  nen'es  as  they  appear  at 
le  hasii  of  the  brain,  and  lastly  the  crura  cerebri. 

§  nil.   Commonly,  however,  the  removal  of  the  dura  should  l)e 

postponed,  and  tlie  olfiiotorj^  lobes  should  be  carefully  exposed  by 

the  removal  of  the  thin  bones  which  surround  them  ;    this  is  of 

course  facilitated  by  removing  the  entire  maxillary  region  as  directed 

1102. 
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The  caikLiI  regions  of  the  hemisplieres  rest  upon  the  Ixmy  ten- 
(arium  iFig.  59,  8S,  §  553);  note  tliat  the  dum  is  continued  uixm 
its  surface  and  closely  attachetl,  but  qiiit*^  in(i('j)endent  of  it. 

R^'TOOvo  tlie  supraoccvpHale  <J5 10I3i,  leaving!:  tlie  dura  uinm  the 
cerebellum  if  pussible,  and  tlieu  the  Crista  lamhdoidulis  and  the 
parts  of  the  parietalia  between  the  latter  and  the  attachment  of 
tlie  tentorium.  The  latt^-T  may  then  be  nipped  at  each  side  as 
directed  in  g  1103,  and  the  central  part  removwl.  The  tentorial 
dura  commonly  j^dheres  bo  closely  that  it  must  be  removed  likewise 
by  8ni|>ping  it  along  the  attached  border  of  the  tentorium.  In 
removing  it,  care  must  be  taken  not  to  ii^ure  or  tear  away  tlm 
c&nariuj/i  (PI.  11,  F\g.  4,  en,).  The  entire  dura  so  far  as  exposed 
may  now  be  IJfled  as  directed  above. 

Remove  more  of  the  right  side  of  the  aknll  so  as  to  expose  tlie 
LobiUus  kypovampis  I.P1.  I,  Fig.  2,  LL  hmp.)\  the  perioticvm  (Fig. 
59, ^ro,)  should  Iw  cracked  with  tlie  uipjwrs  and  n'uioved  in  small 
fragments. 

§  1113.  iift?»wm/.— Hold  the  head  so  that  the  right  side  of  tlie 
brain  tends  to  fall  out  of  place.  The  dextral  nerves  are  to  be  di- 
vided with  the  scissors  or  small  scaljwl,  l>egininng  with  the  most 
caudal.  If  the  hypopluj^fis  is  to  remain  attached  to  the  brain,  tbe 
division  of  the  optic  and  trifjirminns  nen-es  should  be  defernnl  until 
after  it  is  dislodged  or  the  bone  is  nipped  from  about  it  Finally, 
tlie  sinistral  nerves  may  be  divided  and  the  brain  allowed  to  fall  into 
the  brine. 


^  II 18.  Wilh  »ome  modi B cations.  ili«  tnctliod  just  itrHriliod  i^  well  adapted  to  tli« 
rntnoval  of  tlip  bniin  rmm  ynung  buiti«n  wilywis.  If  \\w  cltull  »-«mnit  \tc  rut  w-'uh  t'.* 
nippure  or  ItuDv  wnsmitn.  it  mnv  bu  trv|)blne(l  iu  Tarious  places  anft  the  intervcuit^r  ■reus 
brukrn  >w«y.  The-  dum  titiould  Ix*  rctRltied  om  longae  |>n»it)'e,An<l  ibe  entire  btiid  vhoultl 
bo  flo«t«l  iji  Dtniiifr  bririi-  «•)  titat  tlio  brain  iimy  ikiI  bp«r  lis  own  nvi£;bt  at  all.  If  il:.? 
huitl  \*  Htlll  iitUcbed  to  tbe  body.  t)ir  latltr  tniij  bu  laid  iipno  a  box  as  hlgii  as  ihv  dial) 
w>  tlial  tbf  bt-ad  iim.v  Iuidr  ovtr  tbi*  ^Idi-  of  the  Utirr. 

g  1114.  (Bi  By  Hemisectton  of  the  Head  with  a  Saw.— The  adx-antagwa  of  tWa 
method  are  : — (l>  ll  to  compaTativcly  cxi>f<]ili'iue  ;  (3)  \\\c  *lcii1l  may  be  jironerved  ;  iS)  tlie 
brain  may  b«  bardci]<:d  in  ril».  Hafcly  traos|Kirt<-d  if  desired  and  raiocrd  at  a  fotur.*  time- 

Tbe  two  ftilloTrinjr  obj«ction»  urc  moK  apimrcnt  tbnn  rad  >— 

(1)  The  flknll  bi  "  mutilated."— On  the  oontrvy.  for  nearly  nil  parpoees  of  Btudr,  to 
kalve  (I  »tvU  ia  (>>  d>inblt  it»  value.  Even  If  It  In  to  be  moantcd  with  the  skeleton  or  wilbio 
the  fkln.  tbo  two  halres  may  be  readily  conjoined. 

(2)  The  bnin  1m  injured  by  the  saw.— If  tho  hfmilmvtion  Ia  AcenratAly  meMil,  ibo  only 
parts  really  deetrnyifd  arA  the  e^m/irium  and  fnMi ;  all  other  pane  which  cmae  the  jcnoa 
arc  n.-cog;oiaabIe,  and  the  hwmI  aspscts  of  the  hemispheres  are  oft«a  untoticbed-     If  It  bs 
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JTy  derinble  to  preaorre  the  meaal  tarftre  of  one  liemtephen  u>d  tlic  pniis  upon 

'  mcM>n.  llio  plonv  uf  scctlou  tnftv  Iw  1-2  mm.  Inlcniii  rumisllj*  finitiiradi  of  Hw  tncaon. 
FTtit-  IftUrnl  inciimr  will  b«  di-struyt'd  unliwa  pri'rlnutily  n-movi-d  ;  Uot  tbu  retit  of  the  akulj 
rill  be  uDhanuod,  and  ita  meNitu  will  he  availalile  f^r  stud/. 

%  1115.  Instruments  and  Materials.  —  The  same  aa  for  the 
method  first  described  (^  1009),  with  the  exception  of  the  iiipperSy 

Kd  with  tho  addition  of  the  small  back  saw  {%  1^2)  and  the  macro- 
^  (Appendix I. 
(  lllG.   Jyecapitaiian.—llemove  the  skin  as  dirt^ctod  in  g  llOt ; 
if  the  skin  is  to  be  mounted,  dix'ide  it  only  from  the  dextral  angle 
of  the  mouth. 

With  the  arthrotorae  divide  the  M.  temporalis  along  the  dorsal 
moji^n  of  the  sygoma  and  the  caudal  iDai;gin  of  the  orbital  process 
of  the  0.  malare,  and  disst-ct  uji  Uiu  niuacle  for  1-2  cm. 

This  will  expose  the  end  of  the  Pre.  coronoideus  of  the  mandi- 
ble; cut  about  it  so  as  to  free  it  from  muscular  and  tendinous 
Kiachments. 
Separate  the  masseter  (Fig.  67)  from  the  rentrnl  border  of  the 
goaia,  cutting  to  tlie  Pre.  eoronoidetis.    Ai  a  point  nearly  mid- 
way between  the  meatus  aud.  and  the  orbital  process  of  the  malar 
hJb  situated  the  Arthron  temporo-mandibtdare ;  dettrmine  its  exact 
|i^)osition  by  pressing  with  the  finger  wliile  the  mandible  is  moved  in 
Tarinus  directions.    Open  the  artliron  as  directed  in  §  1 101. 

Ventriduct  the  maiidible  and  cat  any  remaining  attachments; 
then  proceed  as  directt-d  in  §  1101. 
^m     i  1117.  Mesal  Hemiseciioii. — With  the  arthrotorae  cut  between 
'the  t^vo  mesal  incisor  teeth  and  IWwtvn  thi*  nasal  bones ;  also  upon 
the  meson  at  the  Crista  lambdoidalis  and  the  caudal  border  of  the 
O.  basioccipitale. 
K      Adjust  the  slide  so  that  when  the  bead  is  forcibly  pressed  against 
^Tt  the  cuts  just  made  ctiincide  with  the  slit  and  grtKjvti  of  the  niacn*- 
tome.     Rest  the  head  with  thf  canine  teeth  in  the  rebate,  hold  the 
saw  obliquely  so  that  it  runs  in  tlie  slit  and  nuts  through  tlie  facial 
^^gion.    Then  hold  the  saw  more  nearly  horizontal ;  finally,  plaee 
^^e  skull  fiat  u]K)n  the  boiird  and  complete  the  heniisectlou  witli 
long,  steady  strokes. 

g  1118.  Lateral  ITemisection.—lt  it  is  desirable  that  the  meaon 
ihould  be  absolutely  uninjur<■^l,  remove  a  missal  inciifor,  and  m»l» 
the  initial  guiding  cuts  through  the  periosteum  abont  1  mm.  laterad 
of  the  meson,  so  that  the  saw  may  pass  through  the  vacant  socket 
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and  through  corresponding  points  upon  the  basi-  and  sapraoccipital 
bones. 

§  1110.  As  already  indicated  (§  1114),  the  brain  may  be  har- 
dened while  in  the  cranium.  Each  half  should  be  loosened  a  litUe 
aa  prpsenlly  din-rtM,  and  95  per  cent,  alcohol  injected  between  the 
dura  and  the  brain  at  two  or  three  points.  The  half  hea^ls  may 
then  be  placed  in  62-07  per  cent  alcohol  for  two  days  and  then 
transferred  to  95  per  cent. 

Usually,  however,  the  brain  should  be  removed  (§  1191),  and  the 
dish  of  alcohol  should  liavu  a  flat  bottom,  or  a  piece  of  flat  glass 
should  \w  placed  in  it,  ko  llmt  the  heniienc+'pbala  may  r^st  uiwn 
their  mesa.  Tlie  o]>erati<)n  will  be  facilitated  by  refeivnce  to  a 
hemicranium  or  to  a  figure  of  its  ental  asjH^ct. 

g  1120.  Weighing,— {A)  Direct  method : — As  soon  as  the  hemi- 
enci^phala  ai-e  in  the  normal  saline  solution,  lift  them  out  by  means 
of  a  slip  1^05),  u|K)n  which  their  mesa  should  rest,  let  the  liquid 
drain  of!\  and  place  them,  .still  upon  the  slip,  u)H)n  the  weighing 
pan.  Upon  the  other  pan  place  a  similar  slip  which  has  been 
dipped  in  the  same  liipiid. 

(B)  Indirect  method :— Just  before  removing  the  brain,  and  after 
snipping  off  the  falx,  wcigli  the  two  halves  of  the  head.  AVeigh 
the  hemicrania  imniediatcly  after  the  removal,  and  the  difference 
will  represent  the  weight  of  the  brain. 

8  1121.  Removal. — Wash  the  mesa  with  a  gentle  stream  of  water, 
or  by  movement  to  and  fro  in  a  dish  of  water.  If  the  falx  (Pig.  88) 
is  uiMin  this*  side,  gras])  the  edge  with  thn  forceps  and  snip  it  along 
its  attachment  to  the  sknll.  Note  the  position  of  the  (rniorUnn^  of 
i)\Q  fossa  olfaHoria,  and  of  i\\Q foramina  upon  the  prei>ared  akull ; 
also,  upon  a  figure,  the  ectal  origins  of  the  cranial  nen'es. 

Hold  the  skull  with  the  venter  upward,  and  gently  push  the 
medulla  mnsad  with  the  tips  of  the  scissors.  Cut  the  N.  Jti/poglog- 
fvs  close  to  the  duni.  Successively  cut  the  -A7V'.  aocessorius,  vagus 
and  glossophargngefis  as  they  enter  the  Fin.  jugidare.  Tilt  the 
skull  so  as  to  permit  the  slight  dishxigement  of  the  meten.  and  epen. 
and  divide  the  NN.  midit&rius  and  farialis  ;  this  will  allow  the 
small  Lohiis  append iculnri.^  to  leave  its  fossa.  Cut  the  N.  ahdit- 
renff  and  the  ^\  trigeminus,  with  the  tracer  and  scissors  dislodge 
the  hifpophyxis,  and  cut  the  N.  opticus.  Lai^tly,  divide  Uie  AJV'. 
trochleari^  and  oetUoTn-otarius. 


TBE   asc   CMLOniD   PROCESS.  43A 

Turn  the  cephalic  eud  upward,  and  very  carefully  dislodge  the 
sAu^  o{factarius.  When  this  is  done,  the  cephalic  end  of  the 
hemisphfre  will  be  easily  freed  fnmi  the  dura.  Hold  the  skull  with 
its  venter  down  over  the  normal  salt  solution,  and  1^  the  brain  roll 
into  it 

■      g  1132.   Hardening.— Vox  a  few  hours  the  hemiencephala  should 
rest  upon  their  me«t ;  then  a  littl*^  bed  of  absorbent  cotton  should 

tbe  made  for  each,  so  that  it  may  rest  with  the  meson  upjieniiOBt 
and  yet  not  be  distorted. 
After  two  days  transfer  to  05  per  cent  alcohol,  clianging  the 
position  as  above. 

g  1IS8.  Th£  Zine  Chtorid  ProtmL — The  presvrrattoo  of  bnini  by  mMm  of  a  sototton 
of  chloiid  of  Kinc  is  meuiioned  or  more  or  lesH  fully  described  by  Uraiiolei  {A,  IIV  Bi»cb<>ff 

§(!:£,  11),  Qiaoumioi  (1  [abstnwt  in  Jonr.  o(  Anst.  aud  Pby*..  XUI]>,  Bollenoo  (i)  MSd 
Osier  < /.?)■ 

Our  own  experience  S»  not  yet  fiii(n<-lenily  extenfliTP  to  cnnlile  us  to  furm  an  a|»iDiuii 
r«fl|w^inj[  tu  nicrits,  and  <Ke  here  gire  (Aliizbtly  modified  TArl»IIy)  the  onnd>*iised  dm-c- 
ticinit  which  Rceomponinl  the  adniinblf  preparatioaa  of  the  human  brain  exhlbit«d  by 
Oiler  at  tbe  meotloK  of  the  Am.  Aaeoc.  Adv.  t^i.,  ll!C9,  and  nibBUDtlaUy  rcprodaoed  in 
bla  apeoad  paper  (V)- 

*•  (1)  Immenw  in  a  zinc  fIJorid  [naturated]  Mlution  ('  Bonwlt'i '  wUl  answer).  Tarn 
two  or  ihf«e  titnea  a  day.  On  tbo  oecond  day  remove  the  pla.  Lot  It  remain  until  it  no 
loagCT  idulie  (»-10  daya). 

(S)  Imoierve  in  alcohol  of  comtoorce  [00  per  ceul.]  ft>r  1&-12  days,  turning  often  to 
prsrent  dUtortioo. 

"(8)  Immerse  in  good  ||[lycerio  to  which  has  been  added  1  percent,  of  c«rbi>lio  arid 
Let  It  remain  aotil  it  rinkfi  to  tlio  level  of  the  liquid. 

"  (4i  Set  aside  fbr«eToral  day*  until  the  irarfooe  la  dry.  Then  corer  with  MVeral  layers 
of  gum-elontic  vamitth." 

%  \\%A.  I»jt€tian  ofOu  Caiia.~{h)  With  alcohol.— When  the  ca>Iic  and  plexntva  are 
to  be  atmiiFd,  it  la  an  adranta^  If  the  rorm«r  have  been  Arm  611ed  with  atronff  alcohol. 
llila  la  most  readily  done  after  the  entire  brain  has  bt«n  |>la4red  in  the  weaker  alcohol 
(g  IlMt 

Oently  detach  tbe  hypopfayala  with  the  forceps,  or  leave  it  attached  by  a  part  of  the 
infoDdibnlnm.  TIteu  fill  a  omul)  ^yriuge  with  95  per  cent,  alcohol,  apply  thu  outlet  iwiih- 
out  a  canola)  tn  the  Fm.  %nfuridibuli,  and  iajfct  nlnwly  until  tltr>  LI  h}fpofamjf\  (PI.  II, 
VSft.  Z)  b  wen  to  awell  aliglitly.  Repeat  the  operation  several  timea  at  Intemtla  of  1-^ 
luiura. 

%  llSfi.  (B>  WHh  plaKter,  —This  is  for  the  sake  of  obtaining  a  cait  of  tome  part  of  the 
ecelW.  tt  in  beet  done  white  the  brain  iitiU  rests  in  the  calva  {%  U03).  See  devcriplian  of 
fig.  IW.  Tliia  methwl  wm  rnipToywl  by  u»  bt-furv  UVIckcr'B  method  of  lnjectin(r«piuf!  was 
known  to  ni  ( /  [alielniri  in  .lour   AnaL  and  Phyn.,  XITI.  '.i83]>. 

After  the  injection  the  brain  nhnuld  remain  wholly  undisturbed  for  at  least  half  an  hour. 
Tbe  parts  about  the  F)m.  i^fundibuU,  constituting  tho  floor  of  the  dianKlia,  may  then  lie 
(ently  cot  away  with  adsaors  lo  as  not  to  break  the  cast     It  Is  probaUe  that  a  fractme 
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will  oocnr  at  the  portK,  bat  the  puis  may  be  reunited  with  gloe  and  ""^"^H  npoa  glaae 
under  a  watch  glass  so  that  the  separated  parts  are  contignoos. 

^  1136.  Injection  of  th6  i^fenuM.— The  larger  arteries  of  the  bialn  are  filled  when 
the  cephalic  region  of  the  bodjr  is  injected  with  plaster  (g§  353-867). 

For  the  special  atodj  of  the  plexuses,  gelatin  or  Berlin  bine  may  b«  li^ected  from  the 
aorta  as  follows  :— 

Expose  the  thoracic  Tessels  as  directed  in  §  918,  and  note  their  podtlona  and  connec- 
tions as  shown  in  Fig.  101, 102. 

Ligate  the  aorta  near  its  base,  the  A.  mtbdama  aifUdra  near  the  aorta,  and  the  A.  *u&- 
clatia  deitra  near  its  junction  with  the  A.  earotidta.  Open  the  aorta  peripherad  of  the 
place  of  origin  of  the  A.  tubdavia  nniatra,  expel  an;  blood,  and  inject  cephalad. 


A    MACROSCOPIC    VOCABDLARY    OF    THE    BRAIN. 
g  1127.    Abbretiations  of  the  Qbkkral  NAirsg. 

.dr.— Area.  J*.— PiBsui*.  Pi.— Plexus. 

C— Coelia.  J^.— Foramen.  B. — Reoessus. 

C?m.— Columna.  Fn. — Fuuicnlos.  Bg. — Re^io. 

Cn.— Canalia.  ^.— Fossa.  jBx.— Radix. 

Cp. — Corpus.  Inc. — Indsora.  S. — Sulcus. 

Or.— CruB.  L. — Lobns.  Spt. — fleptum. 

Cy*.— Crista.  Xf.— LobnloB.  T.— Tuber. 

Ca. — Commiasura.  N. — Nerrus.  TV. — Tiactns. 

^m.— Eminentia.  Pt.—PorWo.  JT.— Tela. 

g  1128.    List  of  Abbbbtiationb  of  the  Special  Names. 

In  this  list  are  given  ool;  the  names  adopted  In  this  work  ;  the  STnonyms  are  giTC 
the  descriptions  which  occur  later  in  the  alphabetical  order  of  the  names. 
Those  marked  az.  ere  mesal  or  azygous  ;  the  rest  are  in  pairs. 


a, — Aula,  az. 

abn. — Albicans,  (Corpus). 

oA.— Alba,  (Substantia). 

apx. — AuliplexQS. 

arb.  tt. — Arbor  vit»,  la. 

areh. — A  racbnoidea. 

Ar.  cr. — Area  cruralis,  oc. 

Ar.  ier. — Area  intereruralis,  of. 

Ar.  el. — Area  elHptica. 

Ar.  on. — Ares  ovalis. 

Ar.  ppn. — Area  postpontllis,  as. 

Ar.preh.—AreA  pnechiasmattca,  as. 

Ar.  apt. — Area  septalis. 

(VI.— Carina,  az. 

eb. — Cerebrum,  az. 

rW. — Cerebellum,  at. 

ed.  a. — Cauda  (Corporis)  striatL 

ed:  m. — Cella  media, 

cA.— Chiosma,  az. 

ein. — Cinerea,  (Substantia). 


in 


d. — CalloBum,  (Corpus),  as, 

dc. — Calcar.    Not  in  the  cat. 

dv. — Clava. 

Glm.  d. — C'olumna  dorsalis  (myelonis). 

Clm.  /.— Columns  fomids. 

(Mm.  I. — Clm.  lateralis  (myelonlsX 

(Sm.  «.— Clm.  ventrelis  (myelonis). 

cmb. — Cimbia. 

en. — Conarium,  at. 

Cn.  ee. — Caoalls  centralis  (myeloniaX  Oi* 

ent.  oc. — Centrum  ovale  (minosX 

Cr.  d>. — Crus  cerebri. 

Or.  ol. — Cms  ol&ctorinm. 

Cra.  f. — Crista  fomiciB,  as. 

Ca.f. — Commissura  fomicls,  as. 

Cs.  h. — Commissura  faabeuamm,  as 

etx. — Cortex. 

d. — Don  (mater). 
de. — Diaccelia,  ae. 
Dee.  py.— Decussatio  pyyiwMnm. 
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deji, — TMaiicophaloii,  a». 
(Ur.— Delta  (fornick),  a*. 
dpi.~-\)\u\i\vjiiia. 
Jf/.— LHolela,  nz. 

Em.  an. — EmiDeoiU  aoditoriab 

tpe, — £pio»]iB,  m. 
tptn, — Epmceph&IoD,  as. 

■^  «■ — Klvora  ADU-rior. 
F.  Oil. — (Imuis  auMita. 
f-  ^.— PWura  eoiifinls. 
P.  eL — FlMuri  cmllosalia 
F.  tor. — Fiwun  coroDftlis. 
F.  fp.  — PisHua  cruclttU. 
F.  (fy.— Flsaara  clk^riRlia 
F.  d/.— Finsuni  dontllateniUs  (mytJonid). 
F.  (/mA— FiMura  (loraiiuea*li«  {myelonia), 
at. 

»P'  fin. — Flatara  fimbria<. 
^  A— Hwur*  falciaJiK. 
F.  Amp. — Fi*un»  bj-iwimnipie. 
F.  in. — FiMura  intenuedia. 

»F.  /.— FHBiim  I*torn]|B. 
F.  /«.— FiMum  Innala. 

F.  mi.~l'imun.  ait-dilalcmliB. 

F  mr—F\matm  loargrioalis. 
U*.  eL—Piman  olhrroria. 
^Jt.  p.— Pbmini  pnmira. 

F.  fMT.— Flisum  pwtcrudkU. 

F  pmr.— FtBMin  pofltmanriiulia. 

F.  pnL—Fiasatn  po»tnidicaU«, 

^-  prA  — niaara  i>omHiinaIi». 

F.  prrd. — Fbmira  pnfnirllcalifl. 

F.  pt.~Fiman  p««it«Tlviiiiia. 

F.  rA.— F^ani  rbimlis. 

F.  «.— Fliflura  Sj-tviana. 

F.  fft— MMura  fluWalcialla. 
[g  V— Fuwua  apleoialia. 
P*.  M. — Flanini  SB  pcrorbitul  ia 

^-  "• — FWHfH  uniH-raylviacia. 

F.  rf.— f-'twura  vcnirilaUTnIm  (myplonifi). 

F.  MM.— Plwura  Tenirimeaalis  (myeloDii), 

OS. 
/.— Pornbi.  ax. 
Jt-— Flocculaa. 
Fm.  (V  — Foramea  c»cum.  ng. 
^.  ffrt. — Futameu  ounarii,  m. 
Fm  inf.—Vaximvu  iufundibuli,  «, 
■'^•'-    -Ktobriii. 


/•rf.— FaacioU. 

tf.— Genu,  OM. 

A.— Habena. 

win. — nHitiisphBra, 

hmp. — HyiMx-niupa. 

AwM/rf— Hemisfiitiun  (cerebri), 

Ajp*  — H/popbyirifl.  ta. 

Inc.  hmp. — Incia«m  hypocampat. 
i'^f. — Infundibulum,  at. 
inop.—lux^To\aicua.     Not  lo  tbe  cftL 
in*.— Insula. 
U.—lttiT,  aa. 

L.  A— LobuB  lal«ralifl  (ocrebelH). 

X.  ol. — LobuA  olfactohiu. 

L.  Imp. — Lobiu  lemporKltB. 

LL  «p.— LobiUiM  ap)^nilicularto(cer«bel]i). 

Li.  Am;i.— Lobuloa  bypocanipe. 

im.  "A.— IJincnalba. 

Im.  f4n. — MiuM  cinena. 

'9.  c. — Uqanr  oeliarum. 

/j'.— Lyia.  az, 

fflu.— MeclicoinmlBstm,  at, 

Pipfi— Me<li[)«liincHlaa,  oi. 
t;ijf .— MeflonvUa,  m. 
mten. — MaflenDepbaloD,  ax. 
m/c— Metaocslia,  or 
mttn, — Aletenrephaloa,  at, 
intptK — McUi'lexus. 
*'irfi— Mftal<?la.  at. 
m]f. — SCycloD,  at. 

K.  ofrcL^Nervus  abcliiccns  <Tl), 

■^-  <M-— Ncmia  araeMoriua  (rl). 

JV.  au.^Servnn  aodJtoriua  (riii). 

jr./— NVpfoa  facJalU  (vil). 

J''.  ffpA.— NcrviM  KloMofiharyQgpas  (ij). 

jV.  ^i?.— NervM  br[in(*]i«BU5  (lil). 

A'".  «*»».— Neiraa  ix-ulonwuorim  (iUji 

y.  «/.— W-n-uB  olfacioriiw  (iX 

y.  op. — XervuH  opticus  (U). 

A.  fr.— Nemia  trocblearte  (It). 

.v.  fry. — Nemifi  irip;mloa«  {tJ. 

2f-  r. — Xorriu  va^ua  (i). 

<*.— Obex. 

(rfp.— Oliva. 

ty— Opticus,  (LoboB). 
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p.— Port*. 

jJt^ — PU  (mater). 

■pa. — PostconuniMan,  az. 

peu. — Poatcoma.     Not  in  the  eat. 

pgn. — Postgenlcolatom,  (Corpiu). 

po.  ol, — Pero  (.oifactorioa). 

pop. — Postoptictu.  (Lobm). 

pn. — Pong  (Varolii),  tu. 

ppd.  —  PoetpedoDcalag. 

ppf. — Poetperfomtufl,  (Locus),  or. 

ppj. — Portiplexua. 

pre. — Proooelia. 

prei. — Pnecommisaura,  at. 

preu. — Pnecomu. 

pre/1. — Prosenoephalon,  az. 

prgn. — Pnegenfculatum. 

prpd. — PrBBpedunculuB. 

prpf. — PrwperforatuB,  (Locub). 

prpx. — Proplex  oa. 

p».  oi.—Pea  (olfactorias). 

Pt.  d. — Portio  depressa  (pneperforatl). 

Pt.  den. — Portio  diencephalic*  (craria  cer- 
ebri). 

Pt.  mten. — Portio  meaencephallca  (cniris 
cerebri). 

Pt.  p. — Portio  prominens  (pneperforatl). 

py.— PyramiH. 

ptc.  — Peeudocoella,  az. 

q  — Qusdraos. 

r  — Rima. 

R.  a.  — RecMBus  autie,  om, 

B.  op. — ReooMuB  opticas. 


B.  j^rpn. —RecesBos  prvpontiba,  <a. 

Bg.  a. — Begio  aolioa,  as. 

The. — Rhinocoelia. 

rhen. — RhtneocephaltHi,  as. 

rm. — Roetnuu,  as. 

rp. — Ripa. 

rit. — Restiforme,  (Corpus). 

Bx.  in. — Radix  intermedia. 

Bx.  ;.— Radix  kteralia. 

Bx.  ml.— Radix  motoria. 

Bx.  ma. — Radix  mesalis. 

Bx.  an. — Radix  eensoria. 

1. — Striatam,  (Corpoa). 

81.  A.— Salens  habeoje. 

81.  ie.  L — Salens  intercmralls  lateralla. 

8.  ie.  ma. — Sulcaa  intercroralis  mesalis,  as. 

81.  li. — Salens  limitans. 

£V.  trd. — SnlcoB  triradiatns,  as. 

ap. — Splenium,  az. 

Spl.  tu. — Septum  loddnm  (cerebri),  az. 

atr.  Ing. — Stria  longitadinalis  (callod). 

*. — Terma,  az. 

Tbd.  iftf^.— Tuberculum  RoIandiL 

T.  cin. — Tuber  cinereum,  OM. 

tA.— Thalamus. 

TV.  op. — Tractos  opticus. 

Tr.  ;>rA.— Tractos  poBtrhiaalis. 

TV.  rA.— Tracins  rhinalis. 

U. — Trapezium. 

xi. — Velum  (Interpodtum),  as. 
wn. — Vermis,  (u. 
w).— Valvula,  as. 


g  1129.  Mnet  of  the  above  names  are  those  in  common  use,  with  the  omisdon  of  mper- 
fluous  elements  like  eorpua,  and  the  genitiTee  of  the  names  of  more  comprebentive  parts. 
Most  of  the  apparently  now  names  will  be  found  to  be  old  acquaintances  under  such  thin 
disguises  as  transkUum,  tranapoaition,  abridgement,  and  the  titbditution  of  pr^xta  ttst 
quallfyinff  words.  In  a  few  cases  the  old  names  are  wfaoUy  discarded  for  briefer  new 
ones  (o,  g.,  dmiiia  for  Traettia  tranateraua  pedunculi).  Most  of  the  new  names,  however, 
refer  to  parts  apparently  unobserved  hitherto  (e.  g.,  eriata,  carina,  delta),  or  to  parts  which 
— although  probably  observed — seem  not  to  have  been  regarded  as  needing  a  special 
designation  (e.  g.,  aula,  quadrana,  pero). 

For  the  names  of  the  segments,  cceliee,  teln  and  plexuses,  see  g  1068. 

So  much  of  each  name  as  immediately  follows  the  abbreviation  is  regarded  aa  a  soffl- 
cient  designation  of  the  part  under  ordinary  circumstancee ;  sometimes  it  may  be  neoeoMiy 
to  add  the  words  in  parenthesis. 

'I'he  names  are  tabulated  according  to  8^;inents  in  g  1188. 


I 


§  1130.  The  recognition  of  the  several  s^mentu  is  lees  easy  than 
with  the  fn>g  in  some  respects  on  account  of  cerlnin  features  of  the 
nianmialian  encephalon. 

^  1131.  Differences  between  the  Braina  of  the  Cat  and  the 
Frog. — In  a  general  way  these  liave  been  indicated  already  (j^g  1055, 
1U56J ;  tliey  may  be  more  definitely  atated  as  follows: — 

(1)  In  the  cat  the  cceliffi  are  iircgnlar  in  form  and  relativejy 
■  reduced  ia  extent  (Pig.  lia ;  PI.  II,  Fig.  4). 

H^  (2)  The  parietes  are  relatively  thicker,  and  more  differentiated 
H^ito  both  contour  and  structure  (Pig.  113;  PI.  II,  Fig.  4;  PI.  Ill, 
■Rg.  13). 

(3)  With  several  segments  the  dorsal  jwrtion  (roof)  is  much 
mure  extensive  than  the  ventm]  (floor),  (Pig.  117 ;  PI.  II,  Pig.  4), 

(4)  The  longitudinal  axis  of  the  entire  brain  presents  a  decided 
\fiexurt\  the  eonvt-xity  of  which  is  dui-sjil  and  coincides  in  position 
nearly  with  tlie  mesencephalon  (Fig.  88), 

(Oj  The  dorsal  jwrtions  of  two  segments  (epencephalon  and  proe- 
halon)  are  so  greatly  enlarged  as  to  cover  all  the  otbera  except- 
ing parts  of  the  metencephalon  and  rhinencephalou,  the  extremes 
of  the  series  (Pig.  88,  104,  117;  PI.  I,  Fig.  1,  2). 

(6)  In  addilioa  to  ifaf-  Ampliitilan  coramiwurcs  \iri>\a»ma.  jy^ttommitmm.  frvKommU- 
Mm),  them  are  in  the  ral's  liraln  mon*  or  Icsb  <li»t)DCt  Ulinjiis  fiiaricolt  cuoBtitutiog  otlivr 
eomuiflsuros — btij/*^'"'*""' '.Crura  cerebri,  PI.  II.  Fig.  3,  PI  III,  Fig.  It ;  Crura  olfactoria. 
PL  II.  Fig.  3,4  ;  postptduoculi.praepedunculi);  (ni/urrrf'fpons,  F1^.  117;  PI.  II,  Fig. 3, 
pa, ;  decusaatio  pyramidum,  medipeduDCuli,  Commissura  fomicia,  PI.  IV,  Fig.  14,  €*./.) : 

•utd  Mique  (foroix,  PI.  IV.  Fig.  14./.). 
(7)  UetwMD  the  a|ipneod  aurfacm  of  thv  thalami  1«  MtabliabM)  a  ronnoctioo,  lbs  medi- 
coomussuni  (Fig.  Vi2;  PI.  II.  Fig.  4,  mfa.\  which  occuptea  a  large  jwrtion  of  the  diaomlia. 
(8i  The  uppuDod  aurfaees  of  the  hemisphcrcfl  are  conat«led  along  a  Kligbll;  currwJ  line 
\xy  %  thick  iMoil  of  filjf'ni.  thi:  calloaam  (Fig.  IH.  119 ,  PI.  III.  Fig.  18.  PI.  IV,  Flff.  15.  H,), 
th«  laifpvt  and  pivHuiiiiiblr  tbi*  iikmi  ini[ji^rtaiu  i>f  (hi-  mtuniiitsurea. 

(9)  The  dorsal  aa|iect  of  th*:*  mcstmci^pliaJaD  pmw^iitH  a  iraiisrerw  Turrow.  disllugalsh- 

iog  a  ocphaUc  pair  of  lobes,  the  optici  proper,  from  a  caudal  pair,  the  poatopttci  (FIk- 

114;  PI.  Ill,  Fig.  7);  hues  the  b^minum.  at  tb«  frog  beoonws  th»  quadriytminum  of 

thecal. 

^fc      (lOj  The  lateral  aspect  of  the  dicDD<>phalf)n  proMiiia  at  leact  two  eteratloDS,  post£e(uc- 

^'mlKtura  Bod  pneKCQiculatum  (PI.  Ill,  Fig,  7.  0.  p-jn.,  prgn.Y 

(II)  Of  ihf  diu-a>liiin  runf,  the  nietitbmnoua  |wrl  idi'atfta,  PI.  Til.  Flj;.  10)  is  rolstirely 
Bor«  extaoaivc.  whilo  the  nerfouK  purt  (postcommissura.  PI.  II.  Fig.  4.  p^s.)  hi  com- 
•poeillagly  dimIniBh»d  ;  cunouiitiluutly  tilt*  rouari'im  is  nitncliHl  near  the  caudal  did  of 
tha  tUencepbaloD  and  U  retromrtod  so  as  to  rest  upon  the  luuseDoepbalon. 
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(12)  Kkch  latonl  half  of  Uio  rlUDHD«>[>lift}uti  cj^ntdsui  of  a  Lobos  oUactorius  ooDoected 
with  ihe  pn«<>oce|>hilon  bjr  bdistiuct  Cms  oKactorium  (PI.  II.  Fi^.  3,  4,  Vr.  ot.). 

(18)  Kaeli  proocelia  msf  Ix?  subdirided,  Bomewbul  va^nvlv,  Imu  a  ceolnd  cella  media 
(PI.  IV,  Fig.  15,  c-l.  m.l.  iinil  two  cun.T«l  i>n»kingwiioii>.  lin-  precomu  (P!  II,  Fig.  131, 
PI.  IV,  Fig.  15.  lO.pn-w,),  mxl  tlie  mediconiu  i^Pl.  IV,  Fig.  15.  17.  18.  meti.) 

(1-t)  Intn  HBO-Ii  rornu  |)rt^ectfi  r  deeUled  emiiu^uoe.  Tliut  at  tlie  pneOQmu  ia  the  stria> 
turn  (PI-  IV,  Flu.  IS,  16,  «.},  A  lUickeiiUm  of  lie  i«ri«l4-<a.  Tltftt  uf  the  lunlioarnD  Ib  tko 
hTpocatnpa  (It  IV,  Fig.  15,  10.  Afup.j,  wlUcli  la  clilofly  an  Involation  or  Ibldlng  of  Ute 
fdLtioufi  (Fig.  131). 

(lA)  In  aiitlitlon  to  the  atrophied  portions  of  tbo  nrllao  parlet«s  noted  In  the  froff,  the 
proper  Hit vouB  subsiaiici'  of  the  hpntisplipre  is  alir)gEtt>d  along  a  line  fmn  the  jinrta  to 
iirar  tliu  tip  of  tie  modicoruu,  coaalitutiiifj;  tin-  rima  or  ' '  fuutuf:  of  BkLat "  (Fig.  121 ;  PL 
IV,  Fig.  U.  17,  It.).    Along  thin  liiip  enters  the  larger  portion  ofllio  proplcxus. 

(10)  As  In  Mt^nobr&nrhiu),  thurc  an?  mttaplexus,  diaplexus  and  proplexus,  the  Utter 
two  being  conUnuoua  tbn>ugh  tho  liitermodlaUon  of  tb«  auliplexus  and  portiplexuB. 

(17)  llw  Borfaoc  of  the  Derubpllura  is  convolul^vj.  preeuatiog  ntniwrous  tliin  folds 
{iamina)  with  inten-ening  flasurwi  (Fig.  IW.  1 17  ;  PI.  I.  Flp.  1,2). 

(18)  Thv  nurfncc  of  llit*  bcmiBphnrGO  U  nl»:i  cuiivoluieil,  presenting  a  limited  nuiulwr  of 
fifeurM  arrangftd  aceording  tn  a  nomewbat  d(*limt«  pattf^ni  iFtg  12-1, 135  :  PI.  I,  Fif;.  i,  2i. 
Mo«t  of  the  fissures  Inrolve  only  a  a^rtain  depth  of  tho  m&ag.  hm  the  F.  Appoeampft,  ••  hip- 
pocftnii»l  fiEsurp."  rcprnK-nta  an  InrolutioD  of  the  entire  tbtckoeaB  of  the  pariet«A  (Pt^. 
lai,  laa;  pi.  IV,  Fig.  l.l.  17.  F.  hmp.). 

(1U>  Willi  tilt'  oTL'tK-Uum  atiil  hi-niiBphiTcs.  mrwi  of  the  rtntfrva  Is  trtratpd  nc«.r  or  at 
the  surfacf.  ci;tistl luting  a  cortex  [PI.  11.  Fj|^.  4,  PI.  IV,  Fig.  M,  15).  Tlib  uxtent  of  tlia 
ourtes  Is  of  oourse  increuaed  \if  the  Odurolations. 
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Fig.  1i:{. — Ventral  etpa«ii«  of  the  ciclia; 
pieparotiuo  >'o.  4oB,  MtueniD  of  Cormdl  Uol- 
v<?lBitjr.    Cbmparu  with  Fig.  ItO. 

Objecti. — To  show  ( A>  the  gmerftl  rimiiiiiiiMii 
of  the  ccellffi:  iB)  the  rrhitiotis  of  the  ports  In 
Ibe  aula  and  pnicu^Iuc  :  (C|  tho  thtrknt«s  of  the 
pari^tee  and  couconiitsnl  nilnctinn  of  the  na-IW; 
(D)  the  undtiliitioiift  uf  ttii'  rcsliuu  roofiL 

Preparation.— From  the  ventra)  a^iwct  of  a 
well  bardcnvd  braiu  BucrtMvive  bUccm  wpTe  t»> 
movi-d  with  ihK  large  oniljtel  until  ihft  port^  and 
Cai'tJ^'i^  eeiUralii'  were  oxpoacd.  With  ii»i?  (lur- 
ri^^» Hcatpol  (here  wera  excaraloil  nucceasivL^lTM 
much  Iff  ll>4>  mrloiM  Moments  nn  to  t-xpoM-'tho 
entire  ef  rles  of  c(rliti>,  cxcepling'  the  rliinonvlia^ 
the  rblncncpphalon  liavtng  bavn  removed. 

On  tUc  right  (h-fl  iiftlii-  fijfurp)  tho  cvinTrxkiT 
of  \\iv  i^riattim  wa-i  cut  off.     On  the   other  ddi* 
enough  mnn?  <it  the  hctolsphere  and   thalstnia 
wail  n-mi>%-(.-d  to  expose  ibe  proplexas  and  tLu 
throw  ibe  pnocoma  Into  direct  commnnlcatlon  wiib  the  meilicorau. 

Explanation. — M(«t  uf  tlie  nomea  aro  writttKo  in  full,  and  the  puts  mentioned  an 
dtMcriUnl  «'li*i'wher(t. 

On.  to. — Caa&Iis  centralis  myelonis. 
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DifH.,  rpen.,  mttcn..  awten.  are  abbreTlaUoiii  of  dienceplialon,  et&    So  mach  of  the 

BfwmtiuD  u  !■  not  included  iboreio  belongs  to  ilie  prosL-ncephiiLliiD 

/V^— Post^eaiculatum.     T'A.— Tbalamos. 

Tfae  udes  of  ull  tlie  rfnlim  an>  bevelM]  oS  ao  as  ki  expnnn  llieir  roofn  more  dmrljr.  Tlie 
wldcM  porttoo  U  tbe  metaccelia,  wbosv  pri>p«r  roof  {metateU)  \»  au  thin  ibat  the  Umioe 
of  the  overhangine  oerebelium  aXxam  ihrougb  it. 

The  epiccelia  prMuits  two  very  diffurent  i>ortioQs — a  caudal,  which  b  short  but  wide 
ftnd  high,  rewhiog  up  into  tho  oereb«1Iiini  (PI.  II,  FI^.  4>,  and  a  rrphalir,  longt^r  hut  nar 
tower  and  lower,  exceptlnff  at  its  cephalic  end,  where  its  roof,  the  valvula,  rises  lo  join 
the  poctuplid. 

The  aucoc«dijig  conlracud  portion  rpprcaenta  tho  meiocoelia ;  the  noxt  mt'sal  ca\*itjr 
is  the  ducalia,  tha  roof  of  wJuch  prcwnta  tlie  iv-o  paralld  diaplexuses,  dirergiug  in  the 
aula  to  ouunect  thruuirb  tbL-  ports  with  tbc  proplexuses. 

Ckn  the  right  deft  of  ttie  Hgure)  the  crewentir  ll&r  roprwondog  the  traoBHtlon  of  the 
nt-dicornu  should  reach  Uie  eiul  of  thu  Uou  ludicating  tbe  boundary'  betwixt  Uic  heml> 
^^  Bpheru  and  tbe  posigeoicaUituu ;  see  Fljf.  131. 
^H      The  membimnia  and  the  rHatlre  arwu  of  alba  and  cinerea  an  not  ahown. 


lit-mltfihStrSt 


^'-a 


Flff.  114 — Dorsal  aspect  of  the  iiii<Aeni^p1ia1i>o, 
mcpnsed  by  thf  acparation  of  tlte  cerobellam  and 
beniispherM ;  from  Prep.  No.  800,  M-  C.  U. 

Objects. — To  expoee  (A)  the  donnd  as|ie4!t  of  the 
mesencephalon,  ib*'  cephalic  aHpL'ct  of  \\vi  cerebel- 
lum  nod  the  caadal  as\*xx.  of  ibe  hemispheres ;  (B) 
tfae  orlirin  of  the  NN.  trochleares  froui  the  fepbalio 
pan  of  the  vatrula 'rr)  :  (C)  tbi' caudal  pmitiun  and 
retiDVendoQ  nf  :Ii(*  conanum. 

Preparatioa.^Tlio  fresb  brain  wou  rarefully  lu-td 
and  the  mudal  (xtrtionit  of  tbu  bouii8|>Iipn.ft  ifrinlr 
piosbed  cFphnlitd.  lh>'  ntlai^liutentfi  t'l  liir  nieaeni'^plia- 
loa  being  divide<l  with  tbo  tracor,  until  tlic  a>Darinm 
nM  expoeud :  then  tbe  cerebellum  was  In  like  man- 
ner tilted  caudad.  carv  being  had  not  to  tear  Ibe 
delicate  valvula. 

"Sy  the  above  operations  tlie  natural  pitn>plia11c 
fiemre  was  ao  exag^eraied  as  to  bring  ibv  veutnl 
B^ieeta  of  the  crura  olfactoria  and  the  meiencoiibalon 
lalo  eoniact      Tho  brain  wait  secunnl  iu  (bis  condilinn 

Dpoo  a  bvd  of  wet  cotton  by  pushing  cotbin  against  it.  and  corered  with  9S  per  cent, 
skobo). 

Explanation.— The  names  iire  written  in  full,  excepting  m.  for  ralrula.  Tlie  furrow 
between  the  optici  is  nut  salflciently  dlxtlnrt.  himI  the  wurd  portoptin  obscures  th«  fact 
that  the  vlevaiions  so  named  aretwimrated  by  a  somewhat  wide  and  flat  valley  ralhcr  than 
trjr  a  nam>w  depn>ee«ir>n.. 

In  tbe  pffparaiion.  the  infundibulifonn  inoeooor>l[an  orifiee  is  Tinihie  through  the  trans- 
pan^Dt  Talru^B.    rom|iare  PI.  111.  Fig.  7. 

Fig.  U.*). — Tlie  calloAum  after  tvmoval  uf  the  dorsal  portions  of  the  cerebellum  and 
liemispbetes ;  from  Pr^p.  No.  540,  M.  C.  V. 

Objects. — ^To  show  (A)  the  fact  of  the  connection  of  the  hemisplierv«  by  the  callosum ; 
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(B)  the  eephAlo^maiUI  extpnt  of  tlie  Utter;  <C)  tlie  niftuner  of  ckmTRfe  of  the  heml- 
si^orai,  (D)  Ui«  irrvinil*!'  UmiuaitDu  of  t\u>  cerebellum. 

PrepAintion. — Tin.-  lit-mi.tjtlniTa  ukI  LM  otfaetorii  of  a.  hudened  bnin  wen  Bllcnd  to 
tueax  tb«  loVel  of  the  i^lueuDi  nod  in  n  plaoe  oainriiling  «?jtb  tbe  Isif^r  put  of  fta  eoanK. 

The  fliiglit  portianA  overliangiDi;  tbr  bordKin  of  the 
callORum  8o  u  to  coDatitule  the  FF.  caiU>mlf9(Vi^.  116. 
183;  PI.  Ul,  Fig.  13)  were  then  puabed  donw  lat«md 
with  the  tnccr ;  tho  %um  sntftoeB  au  left  nte  Tv|ins 
eeniud  hy  iiw  tnr\n.\x*\  ucaa.  Oo  the  right,  a  part  of 
tli4>  hemiBplHTf  was  torn  itff  w  iu>  to  indicBle  the  WKTe- 
Iik<!  arrangcmeni  i>f  the  fa8ci<ruli. 

An  obIu|uo  iwviion  wks  then  uindo  from  opposile 
the  flpleitiuui  through  ihn  caudal  pnrUon  of  tbv  hctnl* 
•pberp8  and  the  c«rebeUam,  so  aa  to  erpoae  the  post* 
optici. 

Explanation. — Tlie  name  in  written  li>ng:thwise  of 
tho  calloenm :  porlmpe  the  line  at  each  side  r«pn?fM>iita 
a  atria  iongitudinalU.  The  curvature  vcmrad  at  the 
genu  and  splenium  is  bclt^^r  shou^  in  section  (Mi>. 
no.  PI,  II.  F1^.  14).  The  postoptici  do  mil  apjicar 
difltinrtlr,  and  rto  all^niiit  waa  mode  to  iixlii-atf  the 
areaa  of  ccrt-bral  alba  s.od  cinerea,  or  of  tbc^  pes,  pero 
or  coelia  in  the  rhiiK'Dcophalno. 

%  llSa.    Preliminary  Examination  of  the  Baaia 

EncephaU.— Ab  wen  Id  F\g.   110,  118.  and  PI.   II, 

Fig.  S.  tbe  base  of  the  brain  pruwut«  oumiToua  jiarta 

disttnguiahod  by  their  cIcMilian,   iheir    aobdiTialan, 

thctroolor  or  tbe  direction  of  their  fibers.     Including  the  twelw  cranial  nerroe,  about 

attj  ilifft-rpnt  parUs.  niun-  or  lun  •.'omprehenidve,  are  named  u|Hin  Fig,  116. 

Tlie  cmnial  nen'i'O  are  treated  of  in  tbe  next  chapter.  Of  the  remaining;  perta,  the 
begioner  la  advlaed  to  titndy  finrt  only  thoee  which  baio  brcQ  obecrred  in  the  ArophiMsn 
brain,  or  which  servo  ettbcr  as  tupogr&pliical  landmarlu  ur  as  aids  to  renigniiting  tbe  limiu 
of  tbe  encephalic  Begments.  lAter.  it  will  lie  do^rablc  u>  identify  racb  feature  by  the  aid 
of  the  Ggurea  (fig.  118  .  PL  11,  Fig.  8  :  PI  III.  Fig.  11)  and  the  dHailcd  dcecr^titiona. 
Fig.  110. — Diapvm  of  the  base  of  thit  brain,  Includlug'  the  nerre  ronta. 
Explanation. — Tht>  nam««  are  written  in  full.  As  suggeaUMl  above,  tbe  foUowIog 
parld  arc  lo  be  noted  Unit : — 

Myelon,  expanding  into  the  metcncephalon. 
Cerebellum,  gtvally  eoliirged  and  eouvuluiod. 
Hemisphaene,  still  more  enlargi-^l  and  likrwise  convolntcd, 
Lobi  olfactorii,  elimgau-d  and  in  appoeilion.  but  not  organically  nntted. 
Chiasma,  Tuber  cinereum,  iofundibulum,  hypophysis,  Crura  cerebri  (one  of  wbii^i 
U  deaignated  on  Fig.  116  by  tho  word  cnu)  and  pont. 

Of  the  parts  just  named,  all  but  the  last  hai-e  btfon  noted  upon  the  msaal  sspocl  of  tbo 
Amphibian  brain,  and  are  muntiont-d  In  tbo  Table  (g  1009); 

The  pons  Is  a  wide  and  thick  band  of  transver»~'  filH>ra  connecting  tbe  Uteral  lobes  of 
tbe  cerebellnm  acroM  the  ventTimnon.  It  is  Hliewiiw  a  prominent  landmark,  serriog, 
with  the  ehiatma,  to  divide  the  entire  basbi  enccphuli  n^uvt'oieully  Inlo  Ihroe  general 
^!^'Iae — nmdtii,  ArcA  postpoatilis  ;  eep^atte.  Area  prtechiasmatica ;  uul  iHlttmediote, 
Area  cruraUs. 
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ngudod  u  ezteodlng  only  frnm  lUe  niidaie  of  the  chUama  lo  the  dJAmnod-tliaped  mxtm 
Jbm.  eaodBid  of  ibo  rhlDencepholic  Hadicti  met'ilea. 

tha  tfXtuDt  of  tbr  metCDCcphBloD  cdIdchIw  neuij  with  tint  of  the  pynunil. 

^  1 133.  HemiMCtion  of  the  Brain.— The  (?Qciph«)ic  ecffmenta  are-  more  easily  recog- 
nized andexnniiaed  upun  a  hemietioepbalon  than  np<^tii  the eotlre organ  because  [l)iU  the 
>cfniit-'ui»  aofl  mwL  of  tin:  oceliw  are  then  ex(A»od  ;  (8)  the  pans  can  be  more  readtlj-  beui 
upun  vac-h  other  or  dieeecled  ai^-aii. 

Jtutntmait*  atid  Mataiai$.—A  brain.  fjfnuHttrieai  and  wtS-MartUned ;  dUtorlKl  epen- 
mens  nay  aerre  for  dlaKCtioui.  hat  Un  the  heinlaectioii  selert  tlie  mogt  perfect.  Bazor  or 
Urge  scalpel,  with  tery  keen,  rnnooth  rdge  ;  if  the  Ka]pol  in  used,  it  ihould  be  especially 
•harp  at  tli«  A«r/,  which  \*  luaally  DU)f)cct«d.  A  small  dleh  or  vial  of  alcohol,  in  which 
the  knifi-  may  be  dipped.  A  pi«ce  of  vihout  ourk.  or  of  auft  wood  fm-  ftum  koota.  at  Icufi 
6x4  cm.,  and  preferably  IS  >  8,  B«move  from  the  bmio  any  pins  which  may  crow  the 
mcoon. 

%  1134.  Upon  a  preparation  or  figure  (Pig.  115,  116;  PI.  II, 
Fig.  4),  note  the  position  of  tlie  callogum  and  tlie  angle  wliicli  it 
forms  with  the  dorsal  and  ventral  snifacos  of  the  brain. 

PIai;e  the  hrain  u]M)n  its  basis,  with  its  long  axis  coincident  with 
the  length  of  the  cork  or  the  grain  of  the  wood,  and  the  oephaJic 
end  of  the  brain  to  the  left. 

Dip  tiie  scal|)ol  in  alcohol,  and  grasp  it  bow-fashion.  Introdnce 
the  tip  of  the  blade  between  the  hemispheres  at  their  highest  part, 
and  ffentJy  push  it  ventro-oepliulad  until  the  iniiiit  n-aehes  the  cork 
a  litth;  in  advance  of  the  Loht  oljactorii.  and  the  back  of  tlie  blade— 
if  a  scalpel  is  used — is  about  on  a  level  with  the  dorsal  margins  of 
the  hemispheres.  The  blade  then  forms  an  angle  of  about  30 
degrees  with  the  cork,  and  its  heel  is  a  little  coplialad  of  the  cere- 
bellum. 

6rasp  the  brain  gently  but  firmly  as  fr)Ilows :— The  jMtllex 
flhonld  be  on  the  left,  against  the  latt^ral  surface  of  the  certiU-Uom 
and  the  caudal  part  of  the  hemisphere ;  on  tlm  right  the  tips  of  the 
index,  medius  and  annularis  press  resiK-ctively  n]X)n  the  lateral 
aspect  of  the  oerebellnni  and  the  temporal  and  frontal  regions  of  the 
hemispheres.  The  minimus  may  1m^  raised  out  of  the  way.  The 
pressure  upon  the  two  aides  of  the  brain  must  be  equal  and  uniform. 

Draw  the  scali»el  r1ow1_v  caudad,  keeping  the  convexity  near  the 
tip  constantly  uj^ion  tlie  cork,  and  the  ontin*  instniment  at  the  same 
angle  until  it  emerges  through  the  cerebellum  and  the  medulla. 

At  the  be^nning  of  the  hemistH-tion.  the  edge  of  the  scalpel 
was  firmly  held  by  the  closely  approximated  hemispheres,  and 
its  edge  rested  on  the  callosam,  so  that  the  latter  was  probably 
divided  accurately  on  the  meson.     But  a  very  slight  initial  defleo- 
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tion  may  liave  brought  the  bladft  out  1-2  mm.  laterad  of  the  ventri- 
jueson. 

Ascertaia  the  extent  of  the  departure  by  apposing  tlie  two  halves 

"of  the  brain  and  noting  the  position  of  the  cut  with  resjiect  to  tlie 

iTentri  meson-    If  the  cat  and  the  meson  coincide,  the  surfaces  of  the 

ro  sides  of  tlie  brain  will  be  practically  identical ;  but  acconling 

le  degree  of  the  separation  there  will  be  found  a  difference 

;h  is  sometimes  so  great  as  to  be  pu/j'.ling  to  the  l>egiuner, 

>cialiy  since  in  these  cases  neither  surface  resembles  that  shown 

in  the  ligure. 

After  becoming  somewhat  familiar  with  the  organ,  it  may  be 
well  to  make  purposely  a  homisection  about  1  mm.  laterad  of  the 
meson,  so  that  the  commissures  and  other  mesal  structures  may  be 
dissert*'*!  out  in  Telle/ ;  but  at  the  outset  it  is  better  to  secure  a 
Tiew  of  the  mesal  surfact^  itself 

I     Select  that  half  of  the  brain  to  which  part  of  the  other  half  is 

flttnrhed,  and  hold  it  with  the  meson  up  and  the  base  toward  you  ; 

grasp  the  large  scaliM'l  bow-fasluon,  and  apply  the  heel  at  the  ven- 

trimeson,  upon  the  chiasma  if  it  be  the  right  half,  or  at  the  ventri* 

mesal  ( "  anterior  median  ")  fissure  of  ttie  metencephalon  if  the  left ; 

^cut  away  from  you  with  a  long  steady  sweep,  taking  care  not  to  cut 

ipon  the  other  side  of  the  meson.    Certain  parts  of  the  surface  may 

require  su1>sequent  special  treatment  in  order  that  tlie  surfntvs  may 

_bc  fairly  exposed. 

H[^  g  1136.  Aside  from  detailed  comparison  of  the  surface  \nth  the 
^hgnreo,  the  best  test  of  the  mcsol  surface  is  the  exposure  of  the 
series  of  mesal  cceliae,  extending,  as  in  the  Amphibian  brain  (Pig. 
lilt,  in  uninterrupted  continuity  from  the  venlro-caudal  angle  of 
the  cerebellum  to  a  point  dorsad  of  the  chiasma.  Just  ventrad  of 
the  cerebellum  the  lateral  extent  of  the  cavity,  epicoelia,  is  con- 
siderable, but  at  other  point,**  it  is  no  more  than  1-2  ram.,  so  as  to 
appear  on  the  mesal  surface  like  a  shallow  depression.  The  most 
obscure  portion  of  the  cavity  is  the  cephalic  part  of  the  epicoplin, 
where  the  lateral  extent  is  considerable,  while  its  vertical  diameter 
is  very  slight,  and  the  roof,  valvula,  is  quite  thin. 

Flf.  117. — iitmX  wipeci  of  the  left  bcnilrneepbaloB :  ■  dUgnin  eoUiKvd  bom  PI.  II. 
\4. 

Explaosttoa. — Fpon  (hia  diagrnun  are  named  QMrir  all  the  parti  uid  turfacea  which 
wvexp'jw.xl  by  a  mt'wU  hrniiuwtloii. 

To  MToid  turnlog  the  volume  in  reft/rriug  to  tt,  tbo  figoTD  has  bwu  dlsideil.     Dofor- 
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taofttolj,  U  U  revNflMl  u  compared  wtth  Pig*.  Ill  and  PI.  U,  Fig.  4  The  ccph&Uc  part 
of  tlie  uiitvla  It  rapreaBQted  much  iu<>  thick. 

%  1186.  Preliminary  Inspection  of  the  Mesal 
Aspect.  —  Befon*  cnt<^ring  into  lU-iallK,  tlie  Rudi^nt 
flliould  c^nii«f«  the  mesal  eorioa  of  txelijr  In  Plft-  110 
with  Ibe  ume  io  Fig.  Ill,  and  recognise  the  following 
part*  of  their  pariotes  bv  name,  c-veu  altliuagfa  tlwir 
appcaranct*  may  Ix;  ijnllv  unlike  :  cerebellum,  valvnia, 
opticus,  conarium,  postcoRunissura,  prxcommis- 
sura*  chiasma,  Tuber  cinereum. 

The  Ut«^ral  nrllir,  prora-lia  and  WKnofloCut,  do  not 
appear,  and  the  purfi  itself  is  oot  rLslblc  but  its  poal- 
tion  oalneidL'«  nrarlv  with  that  of  the  Utile  eraineooe 
oalleil  crista,  ju8t  ct-philad  ot  tht?  medicommissnre. 

g  113".  Hurfafft  tTpo*td  iy  Ilemitfftion  0/  t\e 
Smin.—Ttmt  diScH-nt  kittiU  iif  surface  appear  upon 
the  ranta)  Bnpi*ct  of  tho  hcm)fnr<-iihHt(in,  and  they 
oliottld  bt>  reroguixnd  and  disti&guiahed  before  the 
detalU  are  examined : — 

(I)  Domd  of  the  callosiim  the  hemisphere  is  uot- 
vral  or/rr*  and  covcrod  l)y  pia. 

(3)  The  M.'vora1  caltie  are  lined  by  endytna,  vhlc'j 
likvwlse  form  a  nstnral  surfiuw. 

(.1)  The  RommifMinrefi  and  other  parls  which  extend 
aCTdM  the  ni«>«oii  have  bceu  di\-lded  and  the  rraullin^ 

rarf areff  arc  cut  or  artlfidal.  With  the  callneum,  pnPonmTnlMnra  and  p<iaii'iimmissiifa. 
ohlasma,  ental  portion  of  rerelirllum,  etc.,  the  |iartii  are  white  in  rolor  and  fihroos  In 
texture  (uAa),  but  the  medlcammlasure.  terma,  octal  Ujer  of  oerebellum,  etc,  arc  oello* 
lar  and  formed  by  eifterra. 

(4)  Cando-Teotnid  of  the  cephalic  port  of  the  fatln^um  is  a  triangular  area  whidi  i# 
OBtnrally  attached  by  ooonectiTe  thwae  to  the  correapondlag  snr&ce  of  the  other  h^mi^D- 
cephahm.  Tlds  is  the  Ana  teptaiU.  In  man  the  anrfaocs  are  free,  fantdnj;  the  laierul 
boondariee  of  tlio  pteudo^alM. 

§  1138.  Segmental  Arrangement  of  the  Names  of  the  Principal  Parts  of  the 
Cat's  Brain. — The  Tuhlu  upon  pKge»  48  and  4tt  is  intended  to  enable  the  stadeni  to  lean 
more  readily  the  lat^gt;  uumlwr  of  nnnu'S  acourding  to  their  rospccUw  segmi-nte,  and  to 
■ee  al  a  glance  tlie  rehuionn  which  lhi>  parta  liear  u*  each  nlh<>r. 

In  eocli  caM\  exotipting  |ierlui|is  ihu  raiidal  porticm  of  the  pmeeuoephalno,  the  part  fiist 
BWUtloned  conslitntM  the  pHnn|i6l  miuta  of  the  w^^enl. 

The  inOentlnff  of  a  name  ftignifies  thai  the  i«rt  Is  a  sohdlTisIon  of  the  part  named 
abOTp;  for  example,  the  ttriatnm  is  a  dirislon  of  the  AemifpAerf,  and  itself  inclodes  the 
enuda  tlriuli. 

In  mrwl  cases  the  appoeltloD  of  names  In  dlSfcrcnt  columns  slgnlAea  that  the  parts  an 
in  somf:  way  oorrehiicd  ;  r.  g..  under  op'.inceplialon,  the  nrbor  riUr  bt  a  surface  expo«ed  ujwa 
bemisectlon  uf  the  cerehflluiR,  and  the  pons  is  the  great  oerebellsr  commissure.  '^Vhera 
the  parts  are  not  correlatetl.  the  vertical  line  between  the  eolumna  is  reinforced  by  a  short 
vertical  line  ;  e.  ff.,  betwiwo  rnrinn  and  ripa. 

In  the  oolamn  hooded  »tipfrjkiea  tn  slso  iododed  tbu  nantes  of  elaratioos,  depmrions, 
wmmm;  stild,  and  eren  cavities 
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TABULAR  ABBANGEMENT  OF  THE  PABTS  OP  THE  CAT'S  BRAIN. 

This  Table  diffeni  from  tlut  xvpon  page  409  nuUnly  Id  that  the  names  of  the  encephalic 
segmeDte,  and  of  the  coeliae,  teln  and  plexosee  thereof,  are  placed  t(^«ther  above  the 
names  of  the  particular  parts,  sar&cea  and  commiasares.  The  synonyms  of  the  namea  are 
gfiTenio  gllbOetaej. 

RHINENCEPHALON. 

RHIHOCtEUA. 


Paitw. 


Lobus  olfactorius. 

Pero  (olfactorini). 

Pes  (olfactorius). 
Cms  oUactorium. 

Radix  mesaJis. 

Radix  intermedia. 
(not  In  cat  t) 

Radix  lateralis. 


Snperflcies. 


Limei  alba. 
Limes  cinerea. 


PROSENCEPHALON  (Cephalic  Portion,  Paiml). 
Pbooceua  —  Phopleius. 


P«rtes. 


Hemisphaera. 


Septum,  M. 

Striatum. 

Cauda  striati. 

Insula. 
Hypocampa. 
LoDulus  nypocampi 
Fasciola. 
Calcar  (not  in  cat). 


Gyri  cerebrales. 


Saperflcies,  etc 


Centrum  ovale. 
Centrum  ovale  majos,  oc. 


Area  septalis. 

Pseudo-ccelia  (not  in  cat). 
PfKComu. 


Medtcomu, 


Postcornn  (not  in  cat). 
Lyra,  at. 
Przperforatns. 

Portio  depressa. 

Portio  prominens. 
Fissone  cerebrales. 


CommlBHine. 


Callosom,  as. 
Splcniom,  at. 
Genu,  OB. 
Rostrum,  as. 


Przcommissnra,  as. 


Fornix,  \  . 
Fimbria.) 


PROSENCEPHALON  (Caudal  Portion,  Unpaired). 
Aula,  Porta,  Proccslia — Adlatela — Acliplexub,  Pobtiplbxub,  PROPLExna. 


FirteB. 

Superficies,  etc 

CommlBnne. 

Terma,  ax. 

Fornix,  oc  (See  g  1457.) 

Columna  fomicis. 

Commissun  fomicis,  aa 

Carina,  m. 

1 

Ripa. 

Crista,  Of. 

' 

Delta,  (U. 
Aula,  az. 

Recessus  aula,  az. 

Recessus  opticus. 

Fimbria. 

Rima. 

. 

Taenia. 

Sulcus  Uroitans. 
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DIENCEPHALON. 

DUOIELIA   —   DiATELA   —    DlATUUCVS. 


Pnlrtaar  (Dot  Id  cat). 
HAbeno. 

ICoosriuRi,  'U. 
Prjegenicuiatum. 
PostfeniculRtum. 
Cms  cerebri  (portlo  dien- 
Tuber  cinereura,  at. 
Infundibulum,  ox. 
Hypophysis,  at. 
llUbtcaiu. 


8aiMrtelM,«e 


SulcDs  habciiK. 
Foramen  coaarti,  at,. 
Tractus  opticus. 

Quadrans, 

Foramen  iofondibuli,  at. 

Sulcus  triradiatus,  nx. 
Postperforatus.  ot. 


CominlMimB. 


Medicommiwura,  ac 
Postcoramissura,  ut. 
Coramissura  habeaaram.  < 

Cbiasma,  ai. 


I 


MESENCEPHALON. 

Msaoc<EUA. 


«U«M. 


'ftap«)ilelfi«,  «tc. 


Opticni. 

^■Cruf  cerebri  (poitio  mcsen 
^K_    eephaltca). 


Sulcus  intercruralis  Uteiv 

alia. 
SI.  ic  mesalis,  m. 


EPENCEPHALON, 
EfIC(ELIA. 


^H                         TtxiK^. 

iMiporflrIm 

CommlgMine. 

^^Cerebellum,  m 

Arbor  viue,  m. 

Pons,  M. 

Lobus  laieratis. 

Medipedunculua. 

Lobutus  appendicttlaxis. 

. 

Vermis,  m. 

, 

Foramen  c»cum.  at. 
Recessus  prBpoatilU,  ol 

Postped  anculu*. 
PrEpeduncolui. 

METENOEPHALOM. 

HBTAOELIA   —   ilETATELA    —   MeTAPLKEVS 


hrMa. 

6BpetiBl««,««c. 

Uofwat*f«nK. 

Hrdnlta,  tu. 
Pyramia. 
Oira. 

Tubcrcalum  Rolando. 
Rcstiforme. 
Trapezium. 
Etntneiitia  aoditoria. 
aara. 
Obex. 

Area  postpontilia,  ai. 

Area  elliptica. 
Area  ovalts. 

( 

1 

Decussatie  pjrramidam,  ta. 
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§  1139.  Examination  of  the  Encephalic  Segments. — Insirn- 
menls  and  Materials. — A  heraiencepbalon,  well  hardened  ;  the 
cuuditioii  of  its  latt^nit  aspeiH  may  he  disregarded.  Large  and 
Charriere  scalpels,  botli  very  sharp.  Syringotome  or  tracer.  Fine 
scissors.  Blowpij*.  C*iar»rt  and  fine  forceps.  Beaded  bristles. 
Small  disU  or  wlde-moathed  vial  of  alcohol,  into  wtiich  the  brain 
and  the  scalpels  may  be  dipped. 

In  dissection  of  the  brain,  the  scalpels  sliould  be  verj/  aharpj 
ami  dipped  in  alcohol  just  before  each  incision. 

Rhinencepkal&n  lexaniined  first  on  account  of  its  liability  to 
injury  during  the  study  of  the  other  partsi.— Ventriduct  tlie  Loboi 
olfactoTiuB  so  as  lo  expose  the  dorsal  aspect  of  the  Cms  ol. ;  also 
the  Fissxira  ol.  (PI.  Ill,  Fig.  5,  F,  oL)  on  the  ventro-cephalic  sur- 
ISace  of  the  hemisphere  in  which  rests  the  dorsal  bonier  of  the  cms. 

At  the  junction  of  the  cms  with  tlie  lobus,  note  the  slight  prorai* 
nence  of  tlie  softer  eotal  layer,  the  pero,  from  whicli  directly  arise 
the  olfactory  nerves  (PI.  II,  Fig.  3,  NN.  oL).  Remove  Uie  jmto 
with  the  forceps  and  tracer,  and  note  that  there  remains  a  thin 
smooth  lamina,  the  pes  ol.,  which  is  l)artly  fibrous  and  forms  t!ie 
immediate  coutiuuation  of  the  cms. 

The  rhinoco'Ua  will  be  more  easily  seen  upon  the  dissection  of 
another  specimen. 

8  1140.  Metencephalon.—Ot  this  segment,  one  part,  the  pyra- 
mis,  has  been  noted.  Laterad  of  the  cephalic  part  of  the  pyramis 
is  a  quadrangular  an-a.  the  trapezinm  fPl.  II,  Fig.  3,  tz.) :  laterad 
of  its  caudal  and  Innper  portion  arc  two  elevations,  here  called  from 
their  outlines.  Area  elliptica  and  Area  ovalls. 

The  dorsal  aspect  of  the  metenceplialon  is  overhung  by  the  cere- 
bellum. Tilt  tlie  latter  cautiously  latt-ro-cephalad,  using  the  tracer 
to  disengage  from  its  ventral  aspect  the  delicate  metatela,  the  roof 
of  the  ractacoelia  (PI.  Ill,  Pig.  12,  Tntil.).  Even  if,  in  so  doing,  the 
metatela  is  toni  from  its  connection  with  the  border  of  the  mctacceliA 
(so  as  to  produce  a  *'  Foramen  of  Magendie^"  §  1083),  it  may  usfr 
ally  be  traced  continuous  with  the  ventral  surface  of  the  cerebelliuo 
just  caudod  of  the  cpiccrlia. 

Now  tilt  the  cerebellum  meso-cephalod  and  note  the  mass  of 
membrane  and  blood-vessels  forming  tlie  metaplexus  laterali> 
(PI  II,  Fig.  4;  PI.  in,  Fig.  13,  mtpxX 

Upon  rcfmoval  of  the  metatela  and  mctaplexns,  there  will  te 
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^n  a  tranaver>^  buntl  (Tractus  auditorius)  paaaing  from  the  £mi- 
nentia  auditoria  across  the  wall  of  the  ntetaccelio. 

^^  %  1141.  Bpencephalon.—^^t  the  cerebellum  caudo-laterad,  bo 
^■8  to  expose  tlie  limits  of  the  epiooelia.  Note  the  distinction  hc- 
^Kvreen  it«  caudal  portion,  which  extends  dorsad  into  the  cerobeUum, 
^BZid  the  re^,  which  has  for  its  roof  only  the  thin  valvnla.  Se])arate 
Die  valvnla  fnmi  the  cerel)ellum,  noting  the  continuity  of  the  two  at 
^^e  caudal  end  of  the  former. 

Wk     With  the  forceps  and  tracer  tear  and  pnsh  off  the  lateral  jjart  of 

^Hie  cerebellum  so  as  to  expose  the  medipedunculos,  the  continua- 

^TJon  of  the  pons  into  it.     In  like  manner,  remove  the  caudal  part  of 

the  cerebellum,  and  note  n  less  distinct  fasciculus,  the  portpedun- 

coins,  passing  from  the  Traotua  lateralis  of  tlie  mctencophalon  to  the 

cerebellum  just  mesad  of  the  mwlijiednncnluf.     The  praapeduncu- 

^loB  isexjioaed  by  the  removal  of  the  cephalic  part  of  the  oerebellum  ; 

forms  the  lateral  wall  of  the  cephalic  part  of  the  ep^tcalia^  and  is 

'continuous  with  the  base  of  the  postopffms. 

Hash  the  tracer  entad  of  the  medipedun cuius,  and  then  divide  it 
with  the  scissors.  Grasp  the  ventral  piece  and  tear  off  the  pons  as 
fiiras  the  meson.  Note  that  the  pons  concealed  the  continuity  of 
ihe  pi/ramis  with  the  Cms  cerebri. 

fc%  1142.  Mesencephalon. — Note  thfi  slendemess  of  themesocce- 
whence  the  names  iter  and  aqiiceduclus  Sylvil. 
Ventriduct  the  meten.  and  epen.  so  as  to  leave  a  space  between 
m  and  the  hemisphere.  Remove  the  caudal  end  of  the  latter  by 
lorso-ventral  incision  corresponding  with  the  convexity  of  the 
spleoiam.  On  the  cut  surfaces,  note  the  darker  color  of  the  ectal 
chwrta,  the  cortex,  as  compand  with  the  ental  albn.  Tliere  will 
b»?  expostMi  a  cavity,  the  medicorau,  and  a  rounded  elevation,  the 
hypocampa.    These  may  be  disregarded  for  the  present, 

*\Vith  the  pollex  tear  away  the  Ijobulns  hypocampse  (PI.  I, 
^g.  3,  LI.  hmp.)  and  so  much  of  the  hemisphe^?  as  readily  comes 
off  with  it ;  then  cut  off  as  iTiuch  mow^  aa  may  be  necessary  to  ex- 
pose Uie  Tractufl  opticus  (TV.  op.). 

The  jMirts  thus  ox]»opod  will  be  found  covered  by  pto,  which 
^forms  a  distinct  fold  in  the  F.  hi/jxtvampte  iFig.  121). 
^ft      This  covering  of  the  mesencephalon  and  ]>art  of  the  dienccphalon 
"is  called  the  velum  (hiferpotft'tum).     Remove  it  with  the  forceps, 
.beginning  at  the  postopticus.     JSote  the  slender  iV.  trochUm 
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passing  laterad  and  then  ventrad  joat  caiidad  of  the  postopticns 
from  its  ectal  origin  on  the  cephalic  part  of  the  calcula. 

Obsen'c  tl»i  contmst  in  form  and  position  of  the  opticus  and 
postopticuu.  The  latter  is  farther  from  the  meson  and  more  shar{>ly 
defined ;  tlie  opticus  presents  a  more  gradual  slope  to  tlie  meson. 
Exkndiog  laterad  ^om  the  hiteral  slope  of  the  opticus,  note  the 
oimbia,  the  ventral  |)art  of  wliich  crosses  the  crns  in  Uie  Area  cru- 
ralis  (Fig.  IIC,  IIS  ;  PI.  II,  Pig.  3,  and  PI.  Ill,  Fig.  11,  cmb.).  The 
cimhia  seems  to  indicate  the  boundary*  between  the  mesencephalic 
and  diencephalic  portions  of  the  cms. 

^1143.  Diencephaf on.— Note  the  preat  dorso-Tontral  extent  of 
the  diaccsUa,  the  presence  of  the  medicommimura  \mcs.  i  in  its  dor- 
sal part,  and  the  absence  of  any  distinct  boundary  between  the 
diacrrliu  and  the  aula. 

Tlie  thaiami  constitute  tlie  lateral  parietes  of  the  diaca^ia,  and 
its  ventral  and  cephalic  boundaries  are  snlficieatly  obvious,  but  tbt 
dorsal  require  8pe<*ili coition. 

The  most  caudal  part  of  the  roof  is  formed  by  the  postcoxn^li^ 
sura  {pcs.)y  which  intervenes  between  the  opticus  and  the  cons- 
vium  (en. ). 

Between  the  medicommissare  and  the  fornix  the  most  promiDCott 
part,  especially  with  an  injected  preparation,  is  &  longitudinal 
plexus,  the  diaplexus. 

Lift  the  diaplexus  with  the  tracer  at  about  the  middle  of  lis 
length  and  note  that  it  is  attached  throughout  by  one  edge,  and 
that  it  i«irtly  covers  ft  ridge  upon  the  niesal  aspect  of  the  thalamiiR 
This,  the  habena  (A.),  is  widest  near  its  caudal  end.  which  jotne  ite 
platetrope  by  ft  slender  band,  the  Oommiasura  habenarum  (O*.  h\ 
just  doi-sad  of  the  conaiiuni. 

The  habena  bwomes  narrower  and  less  prominent  cephalad  ami 
disapjjeara  at  the  cephalic  convexity  of  the  tlmlamuB,  oorr»'sp<)ridifl^' 
with  the  dozsal  limit  of  the  porta. 

ttrasp  tliH  diaplexus  with  tlie  fine  foroepe  and  gently  pull  u^kjii  it 
Note  that  it  readily  separates  from  the  olhcT  jmrts  excepting  at  U)*^ 
ends.  The  ends  are  connected  \vith  somewhat  laige  ruseels,  but  Ibe 
precise  arraugeuient  is  Tiot  clrar  to  us.  Recall  the  relations  of  thf 
diaplexus  in  Menobranchua  (§  1097j,  where  it  is  free  excepting  ai 
the  oepUalio  end. 

RffDore  the  diaplexna  by  carefully  cutting  the  caudal  aixl  o^ 
pbmc  connections,  and  note  that  it  was  attached  to  the  v^ntnl  « 
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ental  aspect  of  a  delicate  membranoas  roof  of  the  diacoBliu,  the 
diatola  {¥\^.  I2i\. 

By  slightly  pnshiii^  tlie  hi'misphere  away  from  tlie  thalamus, 
it  Hill  be  s<H'n  that  tho  diatela  springs  from  the  dorsal  margin  of  the 
habena,  aktoj;  a  slight  fiirrttw,  the  Snlous  habenae  iSl.  hX  and 
iCiirves  doreo-raesad  to  mwt  ita  otht*r  lialf  from  thf  oj>iKj8ite  side. 

j^  1144.  Ott  the  lateral  aspi'ct^  between  the  cimbia  and  the  Iractua 
note  a  decided  elevation,  the  postgeniculatum  (Fig.  18; 
TIT,  Fig.  7,  9j  pi/n.i     Ventrad  of  it  is  a  ri<lge  or  the  cms,  ])artly 
embracing  a  depressed  an'a,  the  qnadrans  (Fig.  18 ;  PI.  Ill,  Fig. 
11,  g.), 

^H    Ventriduct  the  parts  still  more,  and  trace  the  tractos  opticus 
^nito  an  exywiidod  cl.vation  just  cephalad  of  the  postgeniculatum. 
Thi.s,  the  preegeniculatuxn  (1*1.  Ill,  Fig.  7,  11,  ^wv/h.),  is  practically 
continuous  with  the  thakiviu^y  the  principal  part  of  the  diencepha* 
Ion,  whicli  has  been  seen  above  as  the  lateml  wall  of  the  diarcplia. 
,ifote  the  abst^ice  of  any  distinct  caudal  protrusion  of  the  thalamus, 
ch  as  forms  the  human  ptdmnar.^  At  the  meson,  in  the  depres- 
sion between  the  thalamus  and  the  opticus,  note  the  half  of  the 
^^^ontirium^  more  or  less  envelopeil  by  the  velum,  and  inclined  cau- 
^■ad  from  its  attachment  so  as  to  rest  upon  the  opticus. 

^B  By  an  incision  beginning  just  dorsad  of  the  callosum  and  ex- 
^lending  laterad  and  very  slightly  dorsad,  remove  the  dorsU  ]x>rtion 
of  the  hemispherc.  The  features  of  tlie  cut  surface  may  be  disre- 
garded here ;  the  object  is  to  [permit  what  is  left  to  be  raised  more 
easily.  Ou  lifting  this  portion,  note  that  its  ventral  surface  pn-s+'nts 
slif^lit  fissures  and  strife,  trending  latero-caudad.  This  is  the  fornix 
(PI.  FV,  Pig.  14, /.\  including  the  lyra  \ly.\  the  limits  of  which  have 
not  been  determined.  Note  that,  for  a  short  distance  from  the  sple- 
iiiuni,  tlie  plane  of  the  fornix  coincides  with  that  of  the  callosum, 
but  that  it  curves  ventrad  so  as  to  become  nearly  vertical  at  its 
cephalic  end.  Tlie  general  shape  of  the  formx  is  triangular ;  ita 
larger  portion  is  the  body,  and  the  narrower  cephalic  end  is  the  col- 
tunna.  The  biind  whicii  forms  its  lateral  border  is  the  fimbria, 
which,  as  will  be  seen  later,  is  continued  nearly  t<*  the  tip  of  the 
lA.  /i  t/pocampit. 

Between  the  fornix  and  the  dienct^phalon  is  a  fbld  of  pia,  the 
nelnwi.  When  freed  from  the  velum,  not?  the  difference  between 
Xh<&  dorsal  surface  of  the  tlialamus  and  the  mesal  surface  already 
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examined  (§  1043) ;  the  latter  is  entocaslia/i  and  covered  hy  endyma  ; 
thu  former  js  wholly  ectocoDlian  (Fig.  12*2). 

But»  along  the  free  border  of  the  timbria,  the  velum,  or  vessels 
thereof,  pauses  into  tlie  pi-ocffllia,  covered  by  the  endt/ina.^  whose 
attachment  raay  be  noted  along  the  entii-e  length  of  the  timbria  (Fig. 
Mil).  This  solutiou  of  the  continuity  of  tlie  nenous  tissue  along 
the  border  of  the  Ombria  is  the  rlma  (PI.  IV,  Fig.  14,  r.),  and  the 
intruded  border  of  the  velum  ia  the  proplexuB  (PI.  IV,  Pig.  16,  ppx.). 

§  1145.  Aula  and  Porta, — Cut  off  the  larger  port  of  the  fornix 
with  tlie  corresponding  portion  of  tlie  callusum,  gently  pnsli  the 
fornix  from  the  thalanuis,  and  note  that,  at  about  the  junction  of 
the  body  with  the  oolutnna,  the  adliesion  of  the  velum  to  both  fur- 
nix  and  tiiahunus  ceases  suddenly,  and  that  the  surfaces  of  both, 
ventrad  of  the  adhesions,  are  covered  by  the  smooth  endt^Tiia  which 
is  chamcteristic  of  the  ccelian  cavity. 

So  much  of  the  interval  between  the  fornix  and  thalamus  as  lies 
ventrad  of  the  lines  of  atlhesion  is  the  porta.  Its  ventral  limit  is 
formed  by  the  continuity  of  the  two  masses  iPig.  123). 

The  adhesions  coincide  with  the  lines  of  rejlectfon  n\)on  the  in- 
truded velum  of  the  undynia  from  the  columna  and  thalamus.  The 
slight  space  mesad  of  the  porta  is  the  aula,  and  the  irregular  cavity 
laterad  of  the  jwrta  is  the  proccslia,  whi(;h  will  be  examininl  later. 

Su  much  (if  the  brain  as  lias  uot  beuii  sjjecified  appertains  to  the 
pTosencephaJon,. 

g  1 140.  Demonstration  of  the  Proccelia,  RhlDoccelia  and  Porta 
('* Lateral  and  olfactory  ventricles  and  Foramen  of  Monro ^'1 — The 
proca'lia  and  jiui-ta  have  l>een  incidentally  exi>osed  during  the  ex- 
amination of  the  encephalic  segments.  The  following  directions 
deal  particularly  with  their  i)arieles  and  with  the  continuity  of  the 
prncfBlia  with  the  rhinoca>lia. 

Instruments  and  Materials. — The  same  as  for  the  examinatinn 
of  the  segments  (§  1139}.    The  syringotome  is  pR'ferable  to  the  tracer. 

For  the  most  satisfactory  study  of  the  cceliffi  and  the  ]>Ie.\uKe8, 
the  arteries  should  have  been  injwted  with  gelatin  (^  1126)  and  alco- 
hol thmwn  into  tlie  F&rnmea  ivfundibuXi  {§  1124).  The  following 
figures  should  be  consulted  before  and  dnring  the  dissection  :  U7, 
119-123 ;  PI.  TI,  Fig.  4 ;  PI,  III,  Fig.  13  ;  PI.  IV.  Fig.  14,  If*.  16, 1&. 

§  1147.  Opening  the  Cella  Media  of  the  Proccelia. — Apply  the 
edge  of  the  large  scalpel  along  a  line  3  mm.  dorsad  of  the  main  part 
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or  tlift  callosum,  and  make  a  slight  incision.  Then  dip  the  t«ca1pul 
ill  jilcHihol,  and  cut  liorizoutiilly  along  that  line  so  as  to  remove  the 
Idonjal  part  of  the  hemisphere. 

On  the  surfaces  so  exposed  note  the  ental  alba  (centrum  ovale) 
and  tiie  ectal  cinerea  loortexi ;  also  the  undulations  of  the  line  of 
their  junction,  accoi-dinj;  to  tlie  depth  of  tlie  Jissures  between  the 
ff^ri.  Slice  the  removed  dorsal  piece  in  various  directions  so  as  to 
show  the  continuity  of  the  cinerea. 

If  the  surface  of  the  alba  of  tlie  ventral  part  is  uniform  in  color 
and  continuous,  remove  successive  sliceji,  not  more  than  .5  mm. 
thick,  until,  about  6  mm.  from  the  meson,  there  appears  a  group  of 
dark  points  ;  tlie  removal  of  another  very  thin  slice  will  then  ex|>ose 
the  summit  of  an  arched  cavity,  the  cella  media  of  the  proccella, 
and  a  slightly  undulating  convex  surface,  the  cephalic  part  of 
which  isthe  fonux  and  tlie  caudal  the  hypocampa  ('*  hipi)ocampus 
KM^or"). 

Opening  the  Medicomu  and  Exposvre  of  the  Hypocampa. — 
ufli  tlie  riyringotome  ver}^  cautiously  latero-caudad  between  the 
liyj)Ocarapa  and  the  cut  edge  wiiich  overhangs  it,  and  then,  with 
the  scalpel,  remove  a  wedge-shaped  slice  so  as  to  expose  more  of 
the  hyp<K*ami)a.  Repeat  the  tiperation,  bearing  in  mind  that  the 
direction  of  the  hypoca,mpa  and  of  the  cavity— the  medie&rnu — into 
hich  it  projects,  is  successively  caudad,  laterad,  ventrad,  cephalad 
&nd  mesad ;  see  Fig.  110. 


I. 


The  ant'brnpoUiailral  U'rmH  intiii-alWi-  of  tlirac  <1irectioDS  ftrt<  'baekMard,  outtDnrd,  i2t>ien- 
ittard,  ftneard  and  utiAinf,  the  iuillal  U'tlcn  ot  vrhicli  fcirui  tliu  nini-monic  word  bftdjt. 

During  tins  exposure  of  the  hypocampa,  there  is  danger  that  some 
irt  of  its  8urfa<;e  will  be  sliced  off,  and  the  syringotome  should  be 
used  as  an  exjiloifr  before  each  incision.  When  near  the  tip  of  the 
Li.  hypocampiSy  be  especially  careful  not  to  cut  too  deeply  ;  the  tip 
of  the  comu  is  here  separated  from  the  ectal  surface  by  a  very  thin 
lamina. 

When  the  entire  length  of  the  hyixKampa  is  exposed,  pass  the 
mvexity  of  the  tracer  aUmg  its  caudal  T>order,  and  then  slice  off  the 
overhanging  portions  of  the  caudal  wall  of  the  medicomu.  Note 
that  the  width  of  t)ie  medicomu  varies  somewhat,  bnt  that  there  is 
no  sign  of  the  caudal  prolongation  which,  in  man,  the  monkeys, 
seals  and  some  cetace^,  forms  a  p09t4X>rfitt^  Note  also  two  slight 
l^oblique  ridges  which  cross  the  hypocampa  in  opposite  directions, 
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and  the  existence  of  somethiiip  like  tlie  terminal  expansion  which, 
iu  Uic  human  brain,  is  called  the  "pes  hypocan}p(ey 

g  1148.  Demonstration  that  the  Hypocampa  is  only  a  Modified 
Portion  of  the.  Provah'fvi  ParititeH.--CaTefniiy  -paaa  the  tracer  be- 
tween the  optii'us  aiid  the  caudal  border  of  the  hemirtphen^^  !ind 
ToCate  it  so  tliat  the  iK)int  may  penetrate  the  hypocamjia  and  api>ear 
in  the  medicomu.  Withdraw  the  iustmnient  witiiout  disturbing 
any  connections ;  see  Fi^.  121  and  PI.  IW  Fig.  18,  19. 

§  1149.  Optrriirtf/  the  P/arornuiutd  JiTjjQsaret^  fJt,€  StrioUvm. — 
From  the  roof  of  the  procoelia,  ccphalad  of  the  ocitice  tirst  exposed, 
remove  a  thin  wedfre-aliaped  slice,  aiul  thus  more  completely  expose 
the/ww*;r,  whicli  is  seen  to  bi;  continued  along  the  ceplialic  Ixirder 
of  tlie  hyptM^mjia  an  a  Hat  band,  Uu:fivibrlff. 

Cephulad  of  the  fornix  is  a  marked  elevation,  the  striatom ;  that 
part  of  tliH  prrtcijelia  into  which  it  projects  la  the  praacomu-  Be- 
twivn  tliH  striatum  and  the  foniix  and  timbria  is  a  dHjin-Ksion,  the 
Solous  lixnitans,  into  which  projects  a  plexus,  the  proplexus.  The 
Huli;ii»  and  the  plexus  may  be  traced  along  the  cephalic  border  of 
the  timbria  to  near  the  tip  of  the  raedJcoruu  ;  tlieir  relations  will  be_ 
seen  better  at  a  hiter  atjige  of  tlie  dissection. 

Note  that  the  cella  media  does  not  quite  reach  the  nuwni,  ol 
account  of  the  continuity  of  tlie  f»in»ix  and  Uie  hypocamj>a  with  th© 
caliosum.  As  will  be  seen  later,  the  only  place  where  the  proc<»lia 
does  reach  tlie  meson  is  at  tlie  Iwttom  or  mesal  end  of  the  Sulcuii 
limitana,  where  the  porta  commuuicntes  with  the  aula  and  thus 
with  the  mesal  series  of  coeliffi. 

Ejcposure  of  t?ie  Mesal  Aspect  of  the  Stn'atv7n.—Mong  a  line 
passing  dorso-ventrad  about  2  mm.  cephalad  of  the  chia^moy  nrnki* 
an  incision  1  mm.  deep  at  the  venter,  its  dorsal  end  rfachiug  tbt 
mesal  border  of  the  striatum,  as  already  exposed. 

From  the  mesal  aspect  of  the  olfactory  lob(»  and  cp]ihalic  piiT 
of  the  hemisphere  remove  a  slice  about  1  mm.  thick,  and  then,  with 
the  small  scalpel,  cut  successively  thin  wedge-ahai)ed  slices  so  as  to 
expose  the  mesal  aspect  of  the  striatum  and  the  cavity,  the  prrp- 
ctfmuj  into  which  it  projects.  Not«  the  somewlml  aiiari>ly  detined 
ridge  which  separates  the  mesal  &om  the  dorsal  sur&ce  of  the  stria- 
tum, and  the  great>?r  extent  of  the  former. 

§  1150.  Openin/j  (he  Jihinocar/ia. — The  Tentrf>-cepbalie  angle  of 
the  pneconiu  prewiita  a  slight  funnel-shaped  prolongation,  which 
may  be  traced  cephalad  into  the  Cms  olfactorinm..,  and  to  withui 
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ahontS  mm.  of  the  ciul  of  th**  I/oiius.    This  cnnal  is  the  reduced 

n.>{>n':<eutAtiTe  of  the  rluuoooeUa,  which  is  qiiite  huge  in  niosl  lower 

vertebrateis  aud  in  many  mamnmis,  but  nearly  or  quite  obliterated 

Hbi  Ban.     It  is  most  easily'  ti-aci^  by  mi'ann  of  a  beaded  briatla.    If 

^Hie  brietle  is  gt^ntly  moved  to  and  (Vo,  enough  of  the  coloring  matter 

^nf  tbe  bead  will  adhere  to  the  sides  of  the  canal  to  make  it^  rea)gm- 

^nioa  raoiv  easy  as  it  is  exposed,  either  by  removing  very  thin  slices 

^or  by  ftiUowing  it  up  with  the  tracer.     Tlie  diameter  of  the  canal  is 

about  .5  mm.,  but  it  is  usually  expanded  a  little  at  its  extremity. 

I  1151.  DeTiionstration  qfiTm  Porta. — Recall  the  position  uf  tlie 

avln  upon  the  meson.    Hold  the  brain  in  alcohol  or  water  so  that 

only  the  surface  cephalad  of  the  dorso-ventral  incision  projects 

above  the  surface;   then  blow  toward  the  aula  from  betweeji  (he 

striatum  and  the  mesal  wall  of  the  pr^econiu.    The  escape  of  bub- 

^.bles  of  air  will  dfmon»trate  the  eonnectioa,  thmugh  tlie  ptyrta^  of 

Btiie  aula  with  the  procoplia;  see  Fig.  120  and  PL  IV,  Pig.  16. 

Hfa|$  1163.  ExpoHwre  of  (he  Prmcommiesura. — Rejnove  the  ci'plmlio 

encl  of  tlu'  brain  by  an  incision  at  about  the  middle  of  the  striatum, 

and  note,  on  the  cut-fl\irface,  the  altoniation  of  alba  and  cinerea  on 

account  of  which' thn  name  was  applied.    Remove  otlier  slices,  cut^ 

Bting  a  little  obliqn^'ly,  latero-ccphalatl,  and  note  the  increasing  dis- 

"tinctness  of  an  obhrny  white  area,  the  oblique  section  of  a  JUirous 

/ascicfUus — the  praecommistura — which  unites  the  striata  and  Lobi 

olfactorii  across  the  meson,  and  which  has  been  observed  already  in 

I  the  examination  of  the  mesal  surface ;  see  also  PI.  IV,  t^g.  14. 
I      Vlg.  110. — Plaster  caBtA  of  the  mcdicomDa,  invrrtMl. 
I      FijT.  ISO.— PlurttT  nurto  of  till-  diacoelia,  aula,  ri(;)it  porta,  and  part  of  the  tight  pro- 
CbN*  of  tbt<  th*^.  )nv«rt«l. 
Plfr.  131.— Diagnni  of  a  lnui»ertion  of  llu*  kft  tnedicomu. 
Fig    I3S. — I>ia^rain  nf  a  trauflLTtiuit  nf  tlie  dlacalia, 
t  Fi(f.  12a. — IKagniD  of  a  tmn^^ikw  of  lUc  porta. 

^B      fl  1193.   Fig.  119. — Plaater  eosta  of  the  medicomua,  iiiTert«d  ;   xl.&    Cbmpate  wiili 
PI.  IT.  Fijn   1.1. 

Object*. — To  show  (1)  the  ahapo  and  cittreino  curvature  of  iheae  part*  of  the  pvo- 
eoellK :  &)  llial  Ihfv  are  o.)ni]i1cii!ly  cir«>(im0cribed,  and  do  not  opnn  b^  a  "  ftaBure  of 
Buhat"  uiKm  the  surface  nf  the  hciDtspherD. 

Preparation. — Tht<  pliuit«r  wta  lajocted  ihraogb  the  /brunun  infHnttOmU  wbtl«  the 
bralD  was  mpportMl  \>y  thn  calm  (^  11*25).  After  reating  tmdisturbed  for  an  hour,  the 
hrain  cabatanoe  waa  carefoll.r  torn  and  cat  9utflcientl,v  to  oxtricalo  tht*  cama. 

Bjcplaiiation.— The  VFOtral  mda  are  thinnvr  aod  minewliaL  i:xpniidttl.  exrepting  the 
iKtTBinitiMi.  which  oro  dt-cldctilf  coalnurb'd.  This  coDLractwl  fingvr-liku  (mrtJuD  is  yrhn1]y 
•Deloaad  b^  (ru«  oervooa  parieUM ;  all  the  reet  is  bounded  aloog  the  concaTe  (oepbaUo) 
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hjrihanma,  whero  llie  contiDaily  af  the  enil^nna  relleoled  aptui  Uie  pn>[>lcxu5. &ud 
its  wlbaalon  along  the  Smbriu  «od  in  tbt-  SuleuB  liinJUna  prcvDobMl  the  eBcajae  of  tho 
Injected  mkteria). 

%  UM.  Fig.  130.— Plaster  cuts  of  tbe  diaccelia  (doml  portion),  atita,  and  right 
porta  uid  prxcornu  uf  th<-  BA^tp,  iovcned  ;  x  1 JS.  Com|tara  with  Fig.  113,  133  ;  PI.  Ill, 
Fig.  1.  10 ;  PI.  IV.  Fl(?.  le.  IB.  11*. 

Objects. — To  ahnvr  that  (I)  the  porta  pennita  tite  passage  of  injectirm  mttm  {txttn  tho 
aula  ioto  the  proealla  ;  (2>  the  aula,  )>ona  und  diaocella  are  completely  cJmiutscTibvd ; 
j8)  tfafl  |)oria  la  a  passage  at  bodis  loogth.  and  stmoffl;  compneBCd. 

Preparation. — The  piaster  wan  iajvcU-U  through  the  Ji\?ramen  in/and^vlH^  1135). 

lUocwIthsUiDdiiig  all  pustiiblo  caailun  in  dliK-cfraging  (ho  casts,  a  fracture  oocurmd  Just 

^between  the  ports  and  ttiv  aula.     Iii  mouatiiif;,  n  pli^t  interval  iras  left  between  tha 

parts.     The  Ii>ft  porta  and  |)n>ccelta  are  not  included  iii  the  flgiiro.     The  ridgL-  on  the  vei 

tinl  aspect  of  the  cast  of  the  dtaccella  corrrsptinds  with  tht>  dontal  contour  of  lh«  mvdlconi-' 

mlaBare.    The  cast  of  tho  prs^tmu  ts  quite  thin,  and  its  lateral  aspect  prcoetits  a  sharp 

.  loagitudinal  depression  corruspondiug  with  the  ridjfo  upon  the  atriatuni  (PI.  IV,  Fig.  IQ), 

'  Qualifioatlon.— The  three  following  figures  (121-123)  are  dia- 
graniTiiatic  n-presontatioiia  of  our  present  uiuler^Uinding  of  tlio 
relations  of  the  plexuses  to  the  membranous  parietea  of  the  porta, 

ydiaoojlia  and  medicoran. 

It  Is  pmlwhlo  that  rokroMopie  nortions  will  be  ncnied  in  nnlcr  to  elucidate  eertain 
points,  espvrially  the  qnesllon  whether  the  |;nipl(^xuR  and  portiplcius  are  formrd  b;  the 
iBUrusIoa  of  the  entire  pia  or  aa\j  of  vemels  therefrom  (§  1061).  We  hare  thought  host 
teimaent  tho  former  view  provisionally. 

AilmiitlnK^  that  In  r«)ipo<ct  to  this  detail  wo  may  be  in  error,  we  wish  to  insist  upon  the 
more  eoseQClal  point,  tit.,  that  these  otrtUm  aro  rtattj/  ami  comptttily  nreumaeribtd  by  the 
continuity  of  the  endyma  rrflected  itom  the  bonlers  of  the  nervoas  parietea  upon  the 
plexnsw. 

g  115B.  Fig.  131. — Dia^nm  of  a  tnDsecUon  of  the  left  medicoma.  Oomparo  with 
Pig.  118.  no ;  PI.  ni.  Pig.  II :  PL  nr,  Pig.  14,  is :  also  with  Daval  (3f,  PI.  1,  Pig.  8). 

Object. — To  ahoTr  that  the  medicoma  Is  completely  drmmscribcd.  although  the  pr 
aerruus  parietes  are  alwent  from  ilto  porta  to  near  its  tip.  coDStltuiiDg  the  rima. 

ExplAnatiOD. — TUi'  fi^urr  ie  based  upon  Fig.  113,  but  tho  coma  is  disproportions Ity 
enlarged,  as  are  als>>  the  distances  becwtxtn  the  hemisphere  and  the  mesencephalon  and 
dlcneefhalon.     Tiie  iiK-inbraties  and  the  proplexns  are  also  Intmduccd. 

It  ahould  be  n>membert^  tliat  this  repn.-sents  a  ininsectJon  of  the  length  of  the  raedl- 
mmu,  although,  from  the  fiu-^t  thai  the  plnni?  of  sectiim  in  hivriicontal  with  reepeel  to  the 
brain  as  a  whole,  the  cavity  closely  reeembles  a  Inn^tiidinal  sx|iaeura  of  the  posxcorna  of 
man  and  the  monkeys,  which  does  not  exist  in  the  cat. 

Th««  ectal  sarfacea  of  the  hemisphere  and  of  the  epencsephaloa,  tDeaenecphaloa.  poM- 
gcnlculatum  and  pnegenlrulstum  aro  covered  by  pia.     The  comu  is  Hoed  by  endyma. 

In  tiiu  frog  and  presumably  in  the  embryo  of  iho  cat,  the  entire  lenglli  of  the  medl- 
comu  has  comjriete  ner\'niii«  giaricteft.  us  hs0  llic^  tip  'if  tho  oiiroii  iu  the  cat  and  man.  Tho 
ntdyma   and  the  pla  would  then  be  wfanlly  »e|«rated. 

Dot  the  abrogstlon  of  the  m-rvous  continuity  between  tho  border  of  the  fimbria  and 
ihe  Snleiu  llmitans  permits  the  tubbIb  of  the  |rfa,  tut  perhaps  a  fold  of  the  pia  itself,  to 
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inbrnde  Rppsrently  lolo  tha  comu.  tn  ao  doin^,  liQwever,  Uie  eudynuk  ia  carried  befam 
au  113  to  UDCWUi^ittw  tbn  fold  or  the  veH«;ls,  an  on  HbJfiDimal  vihcun  Ia  tiuiTUUiuli.-d  hj  Ibu 
peritoDeum.  Hencf,  alftu,  tbe  comu  la  really  complete!;'  imcloeed  hy  the  fl&dymft,  eveu 
vbeie  tlio  nervous  parletes  are  abseat. 

TtMfmeral  name  ttrutlam  i»  ^reo  to  iho  tbickened  {wrt  of  the  hemiapbcre,  but  the 
Mfldti  ttriati  and  tania  an*  a(>t  rvprcwottxl. 

%  1156.  Pig.  L23.— TranwtctloA  of  tbc  brain  tlirougli  tlia  diftccelia.  Cmapare  witli 
FSjr.  120 ;  PI.  in.  Fig.  7,  10,  13  ;  PI.  IV.  Fig.  15. 

Objects.— To  show  U)  tliat  the  diaocelU  lias  a  mi>r(diatebi>  indi'poodvDt  uf  tlic  vtltua. 
and  fornix  :  ^8)  lliat  tlie  dorsal  nurfaue  of  tli«  thalamus  is  ertoatUan  ;  (8)  thai  Uie  firwi*A- 
noidat  (lues  unt  rcaob  ihu  l)uttom  of  thu  inter bemiaidicral  fitinare. 

Explanation. — Tlu?  diftocelia  la  aeen  lo  bo  dUided  iuto  a  larger  ventral  and  a  emaller 
dorsal  portiou  by  tba  large  medicomnussura.  The  w%lls(lat«nU  xi4ri«t«s) of  botb  portiona 
are  tlii:  tbalami. 

Tbe  doraal  snrfaoe  of  the  thalamuH  ia  convex  and  oorer«d  by  pia.  Tlie  mmal  \»  n(«rl; 
flat  and  covered  by  eadj/fiut.  Tbe  rouiidvd  acfflc  bcttvrecn  theae  tvo  aarGues  preaent^  a 
ridge,  the  babciu,  and  a/urrvv.  tbe  Sulcus  babena. 

Tbe  endytna  Leavea  ihe  tbalamofl  along  tbo  sukaa  (HL  111.  Fiff.  T),  awl  la  nflected  flat 
doread  and  tbcn  tnceod  hi>  as  to  ruuf  in  tlio  diecwlia  compU-tnly,  sb  indicated  in  PI.  Ill, 
Rg  10,  nnd  by  tb«  definite  fumi  of  thi-  ]ilii»tiT  amt  Bbowu  in  Fig.  190. 

In  tht*  tra^  and  In  the  <>vibryo  nMinmal,  Urn  imly  parte  dorsad  of  tho  diacarlia  oro  tbls 
endyma  and  the  pia  and  arachnoid  which  envelnp«^  tho  entire  brain,  toj^etlipr  cousiit 
ametubmooiiB  ffui/«^.  Bat  in  the  adult  mammal,  the  humUpberfs  not  only  project 
aad  of  tbe  dienix-pbulon.  but  onlw  along  the  meaoa  ao  as  to  fonn  tbe  calloanm  and  the 
■u-sal  part  of  the  fornix  (lyrm) ;  bancs  tbeae  pkzta  an  doraad  of  tbe  diatela.  aad  tbe  latter 
Is  oAou  Igitoivd  ou  accouQt  of  its  tenolty. 

The  relation  of  tbo  diaplesaa  to  tbe  dlau^la  is  doI  altogvtfaer  clear,  lo  the  figure  only 
«ne  ia  represented.  Tfaertf  is  no  evidence  Ihal  it  is  formed  by  the  intrusion  of  tbo  pis 
•lon^  tbo  Sttleua  habvoai.  and  uuire  probably  it  is  priiasiily  |irulunged  from  Iho  aula, 
as  in  Ueoobnuchiu^  but  aoqaliea  a  aame«rbat  distinct  adbeaian  to  the  diatela. 

g  H5T.  Fig.  128.— Dia^n^m  of  a  tranwxaiou  of  the  porta  (fotwnen  of  Mooro).  Com- 
pue  Elg.  113.  ISO,  aoJ  PL  III.  Fig.  18,  le. 

Object. — To  sluVTC  that  ilie  porta  ts  flompirMlf  rirvt/mwriZayf,  notwitiutandjng  the  ab- 
■Nice  of  tho  proper  iivrvous  isirietes  ai  thu  dorsal  «ad  vrbert!  it  ailjolos  the  rima. 

Descriptum.— Thu  plane  of  sl^:Liou  is  danH>.vaDtEal  and  lau>;iLudlDaL  practically  paral- 
lel with  the  tneeon.     Bf^rdiog  Um  port&  as  a  short  passage  with  an  appioxinuUely  tai»^ 
vene  direetioo.  It  is  here  traiuaeMd. 

The  lar^r  miuu*  Ui  the  tlnran  ceplialic  portion  of  the  thalamus.  C«p)»a1ad  sud  dor«d 
of  U  Is  the  fornix  with  its  Columaa,  these  being  coulinouus  with  the  ourivsiHMuIiug  half 
of  the  septum  Uicidum. 

Tbe  dorsal  surface  of  tbe  llulamtta  bs  coavex  and  covered  liy  pUi  tveliim).  bat  iha 
I  eeplialle  surfsii;  is  concave  and  covered  by  oodj'nia.     In  man  and  In  somo  cats,  tbo  boi 
ary  beiweea  tbo  twu  eurfanm  is  indicated  by  a  uure  or  lose  distiuci  luborclc    la  all 
there  is  a  point  ef  reEleclinu  nf  ttui  nmlyma  cnplialad  toward  the  fomlx. 

The  correspondiDK  surfaces  of  the  foruix  are  likewise  plol  and  endymal  ;  Ibcre  b»  no 
sleratbiD  of  the  surface  ui  mark.  tlw>  boundary  between  tbo  two.  but  nearly  oppiwitr  the 
point  of  reflection  of  the  <>ndymA  from  the  tlialamus  it  is  reflected  also  hum  the  fornix. 

So  much  i>f  the  interval  between  the  thaiamus  and  the  fornix  as  lies  vcnirait  of  Uiese 
two  paints  ot  i«flix-tlos  is  tho  porta.     Primitively,  there  is  reason  to  beliere.  tho  ■ndyu 
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cxndmud  dimnir  bctoib,  at  the  llainjr  ol  f^e  otigiowl  nervoiu  roof.  The  abro^tlon  of 
tbe  oervoos  portion  uT  tbmi  roof  permitted  thr  intnuiicw  of  tiie  pit  (or  of  Ht  veemU)  \o 
form  the  portiplexus,  upon  Mrtikh  tliv  pnitjiDk  \%  reflected. 

The  bouodiiriw  i<{  t\tv.  |>»rUi  utv,  thtm.  u  fuIluwH  :  nftdai,  the  thalamus  ;  eephniie.  the 
fornix  ;  ventral,  the  coDtinui^  of  iho  t«ro ;  tiarwat,  the  endyna,  refl«cl«l  opoo  tbe  purti- 
pUsziu. 

■  §  1158.  The  four  lithcjgraphic  plates  of  tlie  brain  illufltrated  the 
Bpnior  author's  j)apor  (/J I  in  the  Proceedings  of  the  Philosophical 
Society  of  Philadelphia,  by  courtesy  of  which  Ihey  are  included  iu 
the  present  work.    With  slight  altemtioos,  the  following  cxptana- 

■  tiona  are  the  same  as  given  in  that  paper,  but  quotation  marks  are 
^■Mid  only  where  specially  needed. 

^^^^M  irHh  tlie  ftthpr  figrmw  of  tho  bratti.  all  of  tli«  pTPpmntlond  fh>m  which  th<*  tignn-tt 
were  tlmwn  are  in  the  Mofloum  of  Cornt-ll  L'uivr>niitT,  and  arf  acceA&Jblo  for  eXamiualioQ 
to  ihow  who  may  detirc  to  Teri^  tho  fipuwii  or  the  deBcripllons. 

In  most  caM>e,  each  G^n>  is  basi'd  apon  mnrv  tlian  ono  prtrpaiBtloD.  Ena-phalntuinlsta 
t)F«d  not  bi'  remlndfd  of  the  diffiraltr  of  olnalnlDg  a  preparation  whirli  shows  man^r  itolnta 
ofatTticlurQ  CTinallT  wfll.  Sibct  the  pnwnt  account  is  only  general,  and  does  not  aim  lo 
iadleate  iDdividoal  pfvnUarities.  nr  thrwe  of  wx ,  biwd  or  ago,  moat  of  the  Bgom  may  Iw 
tvgaided  at  r^reeentiitg  what  may  be  called  nn  avrroffe  rnt't  hrain,  It  Is  Dbrions  that  a 
Tery  large  nmnher  of  tt)ie>^imi'rn  wrm1d  need  to  bi^  rart5fdllj  compared  In  order  to  eonhn' 
upon  any  genrrallTation  rp«pt>oiing  fex,  ele.,  a  trurtworthr  rh&mrter. 

"  Moet  of  the  flgur*>s  are  twice  the  diameter  of  the  preparstinntt,  nnd,  with  the  excep> 
tloa  of  Fig.  1  and  2.  it  would  ha-Pe  been  better  to  make  the  enlar^fement  four  or  five 
dUuneter*.  AMde,  howiTer,  from  the  grtrnter  expense  which  this  woaM  have  involred, 
aacb  a  dcffree  of  enlargement  weald  have  rendered  it  not  only  poaiiible  bat  neccssaiT  to 
ibow  crnain  details  of  Btmctinr  upon  which  my  information  H.  at  pr^sem,  fntpcrfect. 

"All  of^he  fignrre  ha*"e  bwrn  dmwn  from  my  <fwn  preparation*  by  Miss  O.  D.  Own- 
VDti,  B.  S..  at  the  tltne  a  student  In  the  yaturm)  HtMory  Coarse  in  Cbmell  Uuiventity. 

"  Artist*  and  anatomiais  who  have  tindertaken  to  represent  the  detaila  of  encephalic 
Btncture  undiTVtand  the  difficiiltiea  of  the  la^k,  and  wiTl  admit  that  the  omiMtirms  and 
^haeenradefi  to  which  attention  i«  called  in  tbe  dewrlptitHis  are  bath  ft'W  and  unimprrrtant 
fRmrpared  wtth  tbe  general  thorooghnesH  of  the  wortc.  Indeed,  for  all  the  defidenrieii,  I 
bold  myaelf  roncb  more  responsibk'  than  tbi-  Hrtbrt.  by  whom  some  of  the  figures  wore 
drawn  at  least  four  timev,  twice  ufion  vlone." 

The  abbreviaiionn  are  etplained  in  g^  1127,  1138:  synonynn.  teferenocv  and  brwf 
imaifHioat  are  given  in  the  latter  pan  of  Ihla  ehapler  ig§  1181-18W), 


PLATE  1. 


■        $  1150.   Fig.  I.— Tbe  dorsal  aspect  of  the  brain  ;  xa. 

B         "  The  geneml  form  and  «<nme  of  the  tiunrM  are  drawn  from  Pnp'a  tSS  and  280,  die 
B    litM>cT«d  hntin  of  a  wbiti^  and  Maltefw  t ;  bm  the  bRures  of  ihe  rigfat  bemlsphotv  ate 
derived  from  several  diOerent  preparntiuDS. 
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"  The  LrObi  olfactorii  {L.  ol.)  are  mad^  HomevliAt  Mo  proniineDl ;  there  U  ooDsidenblie 
differencfl  among  cam  lu  this  nspect,  althouffb  much  leM  than  amoo^  dogs. 

"  Tbe  gDOpral  fealorea  of  tlie  cerebellum  (dA.)  are  well  shown.  Tim  Lobi  laterales 
{L.  I.)  have  only  a  fair  proportion  to  tbu  mvtUon  lobe  or  Termii  (rm,),  ioBttnd  <it  ihc  pre- 
puodrnnc?  which  thej  have  ia  the  huinon  brain  Th«  lateral  contortion  vliich  chono- 
tL-rixcs  tbe  cauiJal  aitiMrt  ot  the  wniijs  In  adult  cats  (aa  ahown  in  my  paper,  ]  1 ,  231,  PI.  I, 
Pig.  I  and  2)  dtH's  not  aSiTt  the  dorsal  part. 

"  Ati  already  atotpd,  the  fiasuree  of  lhi>  h^iniaphrrea  are  dilTerentlj  repmented  npon  the 
twoddefl.  The  Dombination  of  tbe  two  kinds  of  fistural  arrangement  In  n  Bongle  fij^uT« 
wrvn  to  illustrate  tbe  extent  of  the  lateral  variation  and  oompcoaation  to  which  attention 
was  eaUed  bj  me  in  m73(tl,  2H2)." 


§  llfla  Fig.  X  — The  lintstrol  sipcct  of  the  brain.  From  Prep.  Stf8:  u  %. 
Compare  with  h'ig.  124. 

The  Lobus  olfactorius  {L.  ot.)  fs  aada  mmcwhAt  too  prmnlncnt  The  carrrd  line 
npon  its  lateral  surface  indicaiea,  nijpmximatelT,  ihs  boun<larj'  of  tlip  more  cephalic  por> 
tion  of  the  pero  or  ectal  layi;r,  wbcDco  ariao  the  Vrrri  r^'iirfinrM  These  tterrea  are  not 
aliown. 

The  features  of  the  Crus  olfoctorium  indicated  by  tm.  cin.  and  Int.  oA  am  more  fully 
stiown  ii|>on  Kig.  8. 

The  Kervus  opticus  (2f.  op.)  projects  from  the  venlral  margin  of  the  figurv.  and  iha 
Fissura  Sytviana  .F  S.)  Is  Rcen  d'lrvo-ciiudsd  of  it 

Tlie  Tonlral  end  of  this  fiwiure.  aH  is  always  the  rase  in  the  cat,  joins  tbe  Rmure  whirl) 
forms  the  dorso-lateral  bonndary  of  tbe  Tractus  olfactorius  { Tr.  oi.j.  and  the  cephalic  and 
caodal  dlrldoM  of  that  finurc  arc  ralird  rcKpcctirely  rhinaiii  and  pottr/iinniu  iKK  rh, 
and  prh.L  Bo  roach  of  the  hemisphere  as  lies  caudad  of  the  F.  Sj/iviatut  forms  the  Lobui 
temporalis  [L.  tinp.),  tbe  rential  extremity  of  which  is  the  Lobulus  hypocampx  lU. 
Amp.). 

The  cerebellum  (rbf.)  presents  the  narrow  median  lobe  or  ecrnu'  (nn.)t  u><l  Ibc  Lobvt 
tateraii*  {L.  I.),  Near  the  ventro-cephilie  angle  of  the  laller,  two  or  tliree  oY  ibc  laniitur 
of  tlie  second  tier  project  as  the  Lobulua  appendiculahs  (LI.  ap.\,  wbicli  i*  seen  lietter  in 
Fig.  a 

The  metaplexus  shown  in  Fig.  3  (,mtpr.)  has  been  remoiYd  so  as  to  expose  the  proml- 
nent  Eminentia  auditoris  tKm.  an.),  whence  springs  the  N.  aoditorius  (.V  au.). 

Jost  ventrad  of  tbe  emiaence  ia  Ibe  trapezium  (ft.),  and  cepbalad  uf  ttiia  is  tbe 
poQslpn,). 

Between  the  pona  and  the  hemisphere  appears  a  part  of  the  Crus  cerebri  (Cr.  <b).  and 
eepholador  this  is  the  slender  N.  trochlearis  (.Y.  fr),  wbicb,  by  inAdvcrtoncr,  sccma  to 
emergv  from  the  F.  pottrhinatit  instead  of  froax  belweco  the  cerebellam  and  the  heml- 
spherv. 

Tbe  N.  trigeminus  (If.  trg  )  baa  been  cut  short,  in  order  the  more  clearly  to  show  that 
it  QBually  emergeft  juat  candad  of  the  pons,  and  not  through  It  as  in  man. 

The  T«maiti!ng  nerve  origins  are  Indicated  onty  by  dots.  Those  of  tbe  NN.  gloiso- 
pharyngeus,  TOgiis  and  accesiorius  {NN.  ffph.,  r.  and  ae.)  form  a  serfes.  At  tbe  »ide  of 
the  myelon,  near  tbe  dorsal  and  rentral  bordeia,  ore  seen  the  origins  of  the  first  cervical 
nerve  (JV'  cc.  J). 

to  this  figure  tbe  fissures  are  scearatvly  reprewinted  as  tliey  are  In  the  preparatfon, 
excepting  U>at  the  fimall  F.  lunata  iF.  in.)  has  bnen  added  from  Prep's  SIS  and  S20.  Tbe 
small  F.  intermedia  might  well  have  been  inserted  between  tbe  dorBal  ends  of  the  FF. 
Anttrior  and  postica  {FF.  a.  and  p.). 


» 


ItOl     Fig.  3.  —  The  basis  encepliali,  or  rentnl  aspect  of  the  brain; 
Compare  with  Fig.  116. 

TIm  proportions  uul  gtrnvinl  festum  ore  from  the  bmin  of  id  ndult  (,  Maltese  lod 
white,  Prc^'it  'iSH,  'iSt.  Simu  deuiU  uf  tlic  Area  prKchiasmatica  (llie  region  ceplialad 
of  the  obiMmia)  aru  (mm  4i11  and  527  ;  of  tlie  Ar,  postpontilis  itlio  reginn  caadad  of  tlie 
poaa)  CtOB  808,  454  and  491  .  and  of  the  liitertaMluit«  Ar.  cruralis  from  422.  TiOA  and  537. 

M'wt  of  lh«  Bt!Tree  and  ciin'bral  fl«8ure§  are  lettered  on  tbe  right  aide,  and  larmx  of  the 
otUtr  imru  00  the  Itti.  Some  of  the  left  aerrca  are  cut  eborl,  and  the  left  N.  trochleahs 
is  DM  shown  at  all. 

The  Lobiolfactorii  (U.  ol.)  arc  made  too  long,  and  thu  hypophysis  (hph.)  ia  too  »liort. 

Attention  Is  called  to  the  folEowing  points,  chiefly  In  comparison  with  the  haman 
Imin  :— 


The  absence  of  a  distinct  Radiz  ihternudia  {Bx,  in.)  of  tbe  Cms  olCactorium,  onm- 
ariondinii  with  the  so  called  "middle  ivot  of  the  olfactory  nerru"  In  man.  Th<^  part  so 
deaignat4.'d  opon  tbe  plate  is  apiwrcnily  only  an  area,  comparatively  uodlffenmUaled, 
between  the  more  or  leas  fibrous  trucrts  fonniug  the  Radix  raesalts  ami  Rx.  lateralis. 

The  taming  uf  the  Rs.  uin»alia  (Ar.  nu.\,  ("  internal  root ").  over  tUu  iuaT;giQ  of  the 
brain  e»  as  to  apixiar  niion  the  mmoo. 

Th«  dlt^llonlon  of  the  Ilx.  lateralis  {Rx.  l,\  ("  external  mot  "),  Into  a  lateral  gray  and  a 
maaal  while  tract,  the  Limes  cinerea  [Lm.  etn.)  and  th«  Lm.  aiba. 

Tlie  frreat  eiLient  of  the  (Locus)  prcperforatus  {prjifX  and  \t*  division  into  a  cephalic 
mure  promiaL-nt  portion  {Pt.  p.\  and  a  caudal  d^reseed  portion  (Pt.  d.).  Doth  portions 
sre  "  perforated,"  but  the  degree  of  furrowing  of  the  Pt.  praminem  varies  considerably. 
These  furrows  exist  in  wme  other  CamivonL 

Tht'  width  nf  the  hypophysis  (hpfi.)  and  tbe  cTenation  of  its  caudal  border,  indicating 
the  existi^noi^  of  an  eiiul  siibspburicul  maas,  which  i«  corerod  by  an  octal  layer,  tbe  thio- 
Deas  of  which,  in  the  caudal  region.  pemiitH  tho  conlonr  of  tho  fonnor  to  be  seen. 

Tho  Kllght  degree  of  separation  of  the  albicantia  iabn.),  which  ai«  h«re  nearly  con- 
cealed by  the  hypophysis,  bm  more  fully  shown  in  Fig.  12. 

■       Tbe  fUstinctneas  of  tbe  cimbia  temb.).  which  ia  better  seen  in  Fig.  II. 
Tbe  rilght  extmt  of  the  true  postperforatus  (pp/.i ;  the  only  part  which  la  really 
"  perforated  "  is  a  small  area  jost  caudad  of  the  albicantia,  and  partly  hidden  by  them. 

The  leas  caodiMXi)ihaIic  extension  of  the  pons  {pn.) ;  this  expoHcs  more  of  the  Area 
iotcrcniralis  {Ar.  ic.)  than  in  man.  and  uncovers  the  trapezium  Itt),  which,  in  man.  is 
wholly  concealed,  Connected  also  wlih  thl«  feature  of  the  pons  in  the  fact  that  the  N. 
abdacens  (J^^.  abd.)  passes  directly  ceplialad  fmin  it«  origin  a  little  raodad  of  the  pons, 
whereoA  in  man  It  Is  (oread  to  curve  around  the  caudal  border.  Finally,  the  N.  trigemi- 
ntts  (N  trg.).  Instead  of  emerging  thmugh  (he  pons  near  the  cephalic  border  as  Id  man, 
floefKes  dose  to  Its  oandiU  border  or  rlears  it  completely  ;  see  Chap.  XI. 

ThA  groatsr  extent  of  the  Ar,  cruralii,  which  may  be  ascribed  both  to  the  loas  extent 
of  the  pons  and  ihi>  lees  degree  of  flexore  of  the  whole  brain  at  tiie  mPMrncephallc  region. 

Tbe  greater  width  of  the  Tractus  postrhinalls  (  Tr.  prA.\  which  includes  the  snriaoo 
of  the  Lobnlus  hypocampe  {LI.  Amp.}.  In  man.  inde€<d.  thin  part  in  hardly  risible  on 
acmont  of  the  prominence  of  the  oonvolutiona  laterad  of  the  P.  portrhinatit. 

The  apparent  origin  of  the  JV.  oeuhmotorw*  (JT.  oem.)  laterad  of  the  meson  and  just 
caadad  of  the  cImbIa  (emb.). 
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Tbo  BppearsDCC  of  ■  dlrlsloa  of  the  ecul  Ityera  of  the  poutUe  filMrm  Into  Uiree  groupe, 
eephalic.  caudal  anil  inlrmi»lintv.  the  latter  \>*ti\j  ovt-rlnpiied  I>t  tin!  other  two. 

Tbe  appeanuir-j-  of  a  &int  band  cmastHg  the  trapezium  a  little  oblitiiu^lj  Ix-twct^c  the 
origfttaaf  the  Nbl.  abdureiu  iX.  uM.taud  CaciAlislX/J.  Tbe  diBtinclnees  of  thw  band 
varii!«. 

Tbn  origiD  of  the  N.  hypof  lossas  <.V.  Kg.)  at  the  latvral  border  nf  tbe  Area  elliptica 
[Ar.  do.  which  »  thooirht  by  vamv  (Am.  Jmir  of  Ncnnilojiy,  pt«..  1. 102)  to  bo  the  nrfaoe 
of  tbe  o/Vro  or  "  oTIviirr  bodj  "  of  man.  IIir  dptrtrmintttinn  nf  thn  puiut  involvea  iDiDe 
eotupariaoM  and  aectionR  winch  we  have  not  yet  made. 

The  «l«e  assrKdatinn  of  the  roots  of  the  N!f.  gliMophaTjfngnu  {W.  gpB.),  vcqpn  (K.  ».) 
Mfl  oeewwriM  (A*.  iK.'s     See  Stowell  { t)  and  (.'lisp.  XI. 

"He  niarhed  |>n>mitience  of  tbe  veDlro-latenl  n'Tian  oribeineteitc«pliaIic  ooathiutttioD 
of  tbo  Cotvmtia  irUtralit  wj/Hvni*  {ttm.  I.),  forming  an  plemtion  to  which  1  Itave  eppliod 
(he  provMofMl  name-  Area  maKa  {At.  m.).  btit  which  la  thoofrfat  br  some  (Ahl  Joitr.  of 
Jiettffolngy..  Ac.  I,  102)  to  fepnaem  the  Tubermhim  AlmulU. 

The  alweaceof  any  BuperBcla)  deciueatioo  otihe  piframtdealpjf.).  Heooe.the  F  omrti^ 
fftfMUt  iF.  rwi*.).  or  "  anltrUir  dasam,"  ia  uninierruptud.  The  >'.  ceutrHateralit  [F-  •/.)  U 
deflected  at  the  caudal  eod  uf  Ibe  Jiwj  tOiptiea. 

S  11Q2,  Fig.  4. — The  meaal  surface  of  tbe  right  faemieticcphalon  ;  v3.  ConpaTe 
Fig.  114. 

The  general  featnree  are  fWrni  the  name  brun  as  Fig.  Z,  but  KWM  9*t  derived  firon 
Prep'i  290,  804  and  454. 

The  flurfacee  shown  In  this  fi^io  mra  of  four  ktuds,  as  Cbllowi  (^  1187) : — 

(li  The  noiursl  nurlWrtw  wliiA  aw  cffTored  by  pic^  Tliew  are  the  mnwl  asprcte  of  the 
hemi'pherf  {hrm.f  and  thr  Lohm  atfactorivs  \L.  M.). 

(3i  Tbe  Baion]  meaal  lurfhce  {^r.  «p(.)  of  tbe  rt^bt  half  of  the  tfptam  lufidum.vhich. 
In  tbe  cat,  la  in  ooDtact  with  iu  platetrnpe.  or  separated  therffrom  only  by  a  thin  l^yer  of 
connecltre  tl»uc.  We  have  nt*ver  obBcm^d  an  interval  oorresponditig  to  tbe  ptnt4o- 
eaiiit  or  *•  fifth  «r<mtfielo  "  of  man. 

(8)  Tlte  naturo)  emlyDial  surfares  of  the  tmeecWiffor  "  Teotricles. "  Of  CDonethe  pro- 
eaA]»  ("  lateral  Teotriclea  ")  do  not  a{)[>ear. 

(4)  'Che  oat  saHaoee  of  the  eommisfiirf*  and  other  parts  which  rrasB  tbe  meaon  or  Us 
upon  It.  In  tbe  etrrMtufn  (cM ),  tbe  rolMtive  areas  of  the  ental  nJt>n  aiid  the  t-ctal  cinrrea. 
fonnli^  tbe  artwr  rtto  {arb.),  are  InUlcated  by  the  diadinff ;  with  lew  dcfiajteneas,  tbe  alba 
Is  abowu  hi  the  ctiioauin  (d.),  the  /amir  {/.).  tbe  prtKommivura  [pre*.),  the  poUoimrmii' 
tu-ra  ( pfJi ).  the  eitmmU»nra  kabennrunt  (c«  A.),  and  the  oAtVutiUJ  (rA  ),  Th*''  HOCtlon  of  tbe 
nteftif»mmisaiira  (dwu.)  olKtuld  appear  ua  if  cnBi|Bi«3d,at  1ea«l  chie&jr,  of  eiuerfta.  bta  dd 
attempt  has  been  made  to  Indicate  the  oatnre  t^  tbe  out  aurfaoos  at  the  Oruia  /ortutu 
((.>«./.),  tbeterma  if.), the  Atfpuphi/tisi&fA),  tha  ii\fuadibuiHm  (ij^.),tbe  4MMnum  {en.), 
tlie  Qptiti  aod  po^wptid  («3p.  and  pop),  tbe  taUuia  irr.),  the  C'n/m  urebri  {Or.  tb.},  the 
metaleia  [mttU.  or  the  rest  of  the  epGDCophalon  and  Aeteooephalon  {mtan..),  Tbe  ci- 
tent  of  the  transverse  fiben  of  the  pom  ipn.)  should  have  bovn  tcptuaetUMl,  at  trast 
^prniiinateljr, 

80  macb  of  tbe  cephalic  boaodaiy  of  tbe  auJa  la.)  ss  interraDea  bstweeo  Ibe  prmom- 
miMura  iprM.ianH  the  crtafa  {(.'rv./.)  is  very  this,  and  to  too  tntliMlsctly  ahown  in  tb« 
fiirup.'.  Neither  here  uor  at  aqy  other  pottit  in  tberr  any  laob  iftteentfrtioo  of  Uit>  wall  a* 
wouid  foim  a  oanmuniaaUoa  baiareen  Ibe  tme  ooelbe  aad  the  peeodnmliii  mt  tin-  ectal 
surface  of  tlie  brain,     tt  is  probable  that  the  pieaence  of  suoih  a  ^MamanicatiaD  as  b 
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uoribed  to  the  hmnan  embryo  and  to  Bnrne  Mnitnals  In  Qoofa  (A,  II,  543)  la  due  lo  tlie 
ardBcUl  rupian-  uf  tli«?  luitural  coao«4:tioDfi ;  aee  p.  &84t  of  tbe  natoR  vork. 

Aib>nUoa  to  called  to  ibe  following  points,  citirfljr  in  ronijttriMm  willi  the  Ininian 
bmtn ; — 

The  appearance  of  the  Rx.  mesalis  {,Hx.  nu.)  oq  tbe  nmon,  aod  tbe  preeenoo  of  two 
Bhallow  Bwun:>«,  postradicalis  niA  praeradicalis  {FF.prd.  andprn/.}  b«twtvD  it  aod  tbe 
adjoining  anrfncbs  <if  tlie  lii-DiiM|<1irr<-. 

Tbe  lurge  «»•  of  t'lo  mmuiisnun^^  esiiectallT  the  toedicommissura,  wliicb  nearly  fills 
tlw  donwl  part  of  the  diacoetla  {(i/.). 

The  oon-appearanM  of  ilip  porta  when  tbe  mcflun  l)>  vl««tred  BquArelj  ;  it  is  doubtful 
whether  Ilie  hnman  "  foramcD  of  Mnnro  "  to  really  visible  from  ttie  meeoa. 

The  leaa  extent  of  tbe  callosLm,  eHpecisliv  of  Uh  rostrum  irm.).  In  tiomc  butcan 
bnlni  the  roalnun  di>c«  not  vxtcnd  »o  far  «b  ia  nsiuUj  repnsBvui«d. 

Tbe  darker  »|M)t  uii  t)u-  WL-ctUtii  of  tbe  bypnjibysla  repreaonta  thi-  apace  occupied  by  tlie 
enla)  masi^  wbicb  baa  been  renioTM). 

Th*.*  relatioDs  •■(  the  yin  arv  Dol  Indicated  at  all.  aod  arc  not  well  undetwtood,  eepedally 
between  llie  cerebvlluiu  and  tlK-  [ucteticei>)ialon  and  mvsenoepbaloa. 

PLATE   III. 

With  tbe  excepUoQ  of  Pig.  13,  all  tho  flgurea  U|»n  tbto  plate  reprosont  tbe  naturml 
mrfaeea  of  regiooa  wliich  are  mofe  or  lean  complelel;  concealed  by  other  parla  lo  tbe 
ODdiaaeeted  bralo. 

fi    1168.    Flf.  5, —  Tbe  cephalic  aspect  of  the  proaeocepbalon.      From  Prep. 

Tbe  hardened  brain  waa  Irantwcted  at  tlio  F.  pvitiea,  ao  that  tbe  preparation  include* 
only  tbe  ovpbniic  two  tbinto  nf  the  praeetirrphs]on. 

TIh-  drawing  repn-eeolH  the  prrpaiatiun  tilted  ttp  ao  as  to  expoae  the  reDtral  aspect 
I  furt'iihurtcurtd. 

An  compared  with  Fifr>  fl,  tliia  mi^bt  well  have  been  made  of  the  imiiirai  iii»\  A  1i-m 
reiplarly  ^ymmetricsl  hmla  would  bare  been  luorv  inatructlre.  Odc  of  tbe  Oi/ra  of/W 
ttnia  flbonld  hare  been  divided  at  a  little  greater  dtolance  from  tbo  proaeoce|JialntL 

Bo  for  oa  appears  in  tbe  fij^rv.  tba  Basorei  are  remarkably  alike  opon  the  two  sides  ; 
ihi!  b'ft  F.  ansata  (/'.  an),  bowi-wr,  mly  the  mceo-cc-pbolic  end  of  which  app^nni  in  tlie 
I         flfore,  prt-seiilK  the  8iitii<>wb»t  iianNtuil  bui  vt^ry  8Ngiri.iLUvt.'  comliUun  of  ontirv  independ- 
ence of  tliu  lateralis  (wliirli  is  invisiblK)  and  the  coronalts  (F.  cvr.K    On  the  rigbl  uide  It 
!■  jotiMd  by  tbe  former  ti^sure. 

The  right  F.  Sylvtana  ( F.  S.)  ia  idiorter  than  tbe  left,  and  prcMBU  a  sUght  terminal 
bifnrcBtion  wliicb  1«  ntH  sliuwn. 

1b  oansn)itface  of  tli<-  n-movul  uf  tlie  Let*  ot/aetorii  and  the  tiltinff  of  tbe  whole  prepa- 
!  ralioo,  an  much  of  Om  F.  rhinalis  |fl  rh.)  as  Me*  cepbalad  of  itm  union  with  the  super- 

orfaitalis  [F.  to.)  Ia  practically  olilitc^ruted.aad  the  remainder  of  it  to  ao  fon>iburlent<d  m»  to 
appear  as  an  Inslfrnificant  Iniemiudiatd  )>ortloo  of  an  f>xtooflive  a-ebaped  ttasare  furmed  fay 
th*  FF.  Sylviiiia  {F.  H.)  and  soperorbitalis  {F.  *>■).  "The  appaarancx^  thus  presented 
•TB  saggeetlTe  in  viovr  of  tbe  idea  of  Moyncrt  <  1. 12).  which  I  also  entertained  at  oar  time 
<1I>^'^''  t'ltt  ^^■''  ^-  superor  bit  alia  re)>rfm.>nt4  llio  'antt-Hor  branch'  of  tbe  human 
F.  SylviajiA,  and  ibst  the  intervf  nin)r  region  rnrte4|M)nds  to  ilie  '  operculum.' " 
^^L       A  aliijht  preponderance  of  tbe  left  lieoilrpberu  just  caudad  uf  tbe  F.  Sylviaoa  to  •oae-  ^^1 
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what  ezafigerated  in  the  figure,  and  the  Crura  ol&etoria  {Or.  oL)  BboaM  differ  leas  In  finiil 
and  m  their  diBtaoce  from  the  meson. 

The  FF.  olfactoria  (F.  ol.)  appear  aa  little  more  than  shallow  farrows. 

On  account  of  the  for^hortening  of  the  ventral  aspect,  the  line  of  separation  of  the 
Portio  prominens  {Pt.  p.)  and  the  Pt.  depress*  {Pt.  d.)  is  indistinct.  Tha  hTpocampsl 
lobule  iJA.  Amp.)  on  each  nde  has  been  flattened  by  preesure,  and  is  so  represented. 

§  1104.  Fig,  6.— The  cjiadal  aspect  of  the  prosencephalon,  with  part  of  the  ^en- 
oephalon.    From  Prep.  293,  an  adolt  S  ;   x  1. 

The  diencephalon  has  been  transected  so  as  to  leave  a  concave  surface  which,  at  the 
meson,  is  close  to  the  caudal  border  of  the  medioonunissora  (nira).  but  rises  at  the  sidsa  so 
as  to  coincide  nearly  with  the  caudal  surface  of  the  prosencephalon. 

The  postcommisBura  has  been  removed,  and  the  slender  transverse  hand  (Ol.  A.)  Jnat 
ventrad  of  the  splenium  (<p.)  is  the  Commissura  habenarum.  Had  the  postoommis- 
sura  been  left,  the  intervening  space  would  be  a  foramen,  Fm.  eonarH. 

The  shallow  depression  of  the  ventricandal  surface  of  each  hemisphere  Jnst  laterad  of 
the  splenium  represents  the  area  of  contact  of  the  optitut. 

The  cerebral  fissures  are  markedly  onsymmetrical,  and  thus  in  contrast  with  those  <4 
Fig.  5.  The  light  postrhinalis  {F.  prh.)  is  the  longer,  and  the  right  postsylviana  (F.  pt.) 
joins  the  supersylviana,  although  the  place  of  union  does  not  appear  In  the  fignreL  On 
the  contrary,  by  reason  of  the  perspective,  it  seems  to  be  joined  by  the  F.  medilmteralis 
{F.  ml.). 

The  bypocampal  lobules  {Lt.  kf/pocampa)  have  theb  proper  rounded  form  in  this 
preparation. 

Part  of  the  diacoelia  (de.)  appears  dorsad  of  the  medlcommissura,  and  part  on  Hs  ven- 
tral side  (Fig.  122).  In  man,  the  commiHsure  is  smaller  and  the  oxiia  correqwndiogly 
more  extensive.  On  account  of  the  removal  of  the  hypophysis  and  infandibulam,  the  dia- 
coelia opens  freely  at  the  Fm.  infundibuli  {F^  ii^f.). 

§  1165.  F^.  7. — The  dorsal  aspect  of  the  diencephalon  and  mesencephalon. 
From  Prep's  397  and  ^4,  adult  9  ,  433,  a  nearly  adult  £  ,  and  506  ;   x  2. 

The  prindpal  features  of  this  figure  were  drawn  from  Prep.  506.  The  preparatitm  was 
made  by  lifting  the  caudal  ends  of  the  hemispheres  and  gradually  separating  them,  with 
the  callosnm,  fornix  and  velum,  ftam  the  subjacent  parts.  The  epencephalon  and  meteo- 
cephaloo  were  then  removed  by  a  transection  just  caudad  of  the  postoptic). 

The  valvula  (w.)  is  drawn  as  it  appeared  in  Prep.  494,  after  inflation  by  blowing  air 
from  the  diacoelia  through  the  meeoocslia  or  $(«r. 

The  Commissura  habenarum  (Ct,  A.)  is  really  more  distinct  In  Prep.  887  than  appeals 
in  the  figure.  The  habeoK  (A.),  their  sulci  (81.  A.)  and  the  lines  of  reflection  of  the 
endyma  are  taken  from  Prep.  422,  and  their  distinctness  is  not  ezsggerated  In  the  figure ; 
see  Fig.  122. 

The  complete  roof  of  the  diacoelia,  the  dUOda  {dU.\  Is  shown  In  Fig.  10. 

As  compared  with  the  homolog^ins  parts  in  man,  the  feline  postoptici  (pcip.)  and  geni- 
culata  {pgn.  and  prgn.)  are  larger,  while  the  thalami  proper  ((A.)  seem  to  be  <»t1y  the 
mesal  continuations  of  the  pragenieulata  (prgn.),  and  to  lack  alto^her  the  pnlvinar  or 
"  posterior  tubercle  "  of  man. 

g  1166.  Fig.  8.— The  caudal  aspect  of  the  mesencephalon,  with  parts  of  the 
adjoining  regions.     From  Prep.  506  ;   x  1. 

The  plane  of  transection  coincides  nearly  with  the  caudal  surface  of  the  pnateptiei 
(.pop),  and  has  divided  the  pona  ( pn.)  a  little  caudad  of  its  middle.    The  wOwla  (ts.)  wu 
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tan  ftoCD  thii  prvparstlon,  and  thn  line  of  it*  mttAcliniont  ia  nd  dutloetlj  phoim.  Bomn- 
iixiag  of  its  pofiiiinn  maj  be  judged  from  Fiff-  7-  Tbc  caudal  oriSco  of  the  mesococlui 
inue.}  i»  •liuwD  bcro  iu>  a  nvurlv  n-^rutar  clrruUr  tspol ;  ia  realit;,  U  prt»«i-Qts  ■  ellght  uivoal 
eiUOftioD  at  biilli  Om  donwl  and  vrntnl  (ttdeH.  Indet^,  whvn  cmrefiillv  PTamiiipd,  tlie  eo 
callt^  **  aqtupdoctuit  SrWii  "  In  liu*  from  being  a  pt^rfiwtly  simple  and  imiform  lube  :  iU 
ferm  in  man  Is  indiratLxl  in  Kdchen's  F\g.  81  (A.  Taf.  4),  Amooff  the  lower  manimalB  Ic 
ifl  usnalir  \A.tg«T.  and  with  the  lower  vertebntas  it  often  baa  the  proportioDi  of  a  tma 
ctBlla,  with  lateral  exteosioos. 

The  cimbia  lemb.)  li  partlyaecn  on  thp  right.  The  ^aicalata  ipgn.  and  prgn.)  do  not 
project  aa  far  as  tliejr  abould.  The  ojiUcl  mn  whollv  hlddun  from  view  hy  the  ptviaiiHml 
postoptici  (pop  ). 

I  g  HOT.  Fig.  9.— The  sinistral  aspect  of  the  mesencephalon  and  diencephaloa. 
Prnm  Pntp'9  491  nnd  006 ;   ■  3. 

The  onir  cut  nurfncti  Hhown  In  tfala  flgnro  li  that  caosed  by  the  oblique  transection 
becwecD  the  dlencephalon  and  the  proeoncephalou ;  the  plane  of  H-rtion  followed  the 
aa|>hallc  border  of  the  Tractns  opticus  1  7V.  op.],  and  correapotids  with  the  Sulcta  timUaiu 
butwiup  the  tAaUtmuB  and  the  tlriatum. 

Cmonng  the  crus  (CV.  eft.),  just  csodad  uf  the  postgeaiculatam  {pgnX  la  bmo  tlM 
cimbiafcmA.y. 

"  Upon  this  flf^uif  shouM  appnr  the  Lemniaetu  auperiar  and  L.  inferior,  and  the  pott- 
W'teMun  and  praitrofJuum ,  proridfd  they  irxint  in  Ihn  cat  as  distinct  parte  vteiblL-  at  the 
mirfiu'^  I  hav«  not  been  able  to  aatlRfjr  raptelf  rtfipf^iing  their  oiact  |>nsition  and  limits 
in  tile  human  brain,  and  rL>(hiin  from  expremin^  any  opinion  concerning  them." 

§  llBt<.   Fig.  10. — The  dorsal  aspect  of  the  diencephalon,  inclodiiig  the  diatela. 

Prept.  801.  a  half  grown  ^  ;  >  1. 
The  object  of  this  Sjrnre  is  to  show  the  ezistenoe  of  a  dittinei  roof  of  the  dtoeaUa  lade* 
1  of  the  fornix  and  Tcluni,  which  have  been  removed.  This  diatela  tdti.)  presents 
th*  api>wuspce  of  something  more*  than  the  lining  endyma.  but  its  structaro  has  not. 
so  far  as  tve  know,  bivn  oxamin(--d.  Tlio  (larktT  triangular  area  at  the  oo{>balio  end  of 
dlatvla  c»rrt«pnnds  with  ibo  d^lta  fornifis  (liU.  f). 


^^Vom 


%  1199.  Fig.  II. — The  Area  cniralis,  with  part  of  the  pons  and  of  the  Ar.  praechi> 
Bsmatica.     Prjui  Prvp's  504.  425  (nearly  adult  i  )  and  401  (  ^ ) ;   x  l.fi. 

This  figure,  reversed,  is  reprodoced  in  outline  in  Fig.  1 18.  llie  general  rehuions  of  the 
mnliooma  are  also  indicated  in  Fig.  113,  and  the  nlalions  of  the  coma,  rlma  and  pro- 
plMuain  Fig.  t.!l. 

The  Lobi  temporales  have  been  divided  at  dlffbtont  levels  on  the  two  aides.  From 
the  rijrht,  only  the  ezlrvmity.  or  £J.  hypoeampa.  has  been  removed,  and  the  section  of  the 
mcdicornu  {mc».\  which  is  here  cut  very  obli<|uely,  is  a  slightly  oon'ed  Hftacc  completely 
dreamBcnbod  by  a  ni>rTouB  wall.  Neither  in  the  cat,  nor — caatrtiv  to  (he  enmnion  WOief 
and  the  explicit  statement  In  Qualn  (A.  II,  M^,  544)^in  mso,  duM  the  rima  or  "^aat 
transverse  flssnre  "  extend  to  the  tip  of  the  medlcomn. 

Wbsre  the  U.  hypoeampa  rcet«  against  the  Tractus  opticas  (TV.  op.),  there  Is  osoalty 
■  deep  notch  which  may  br  called  the  Incisurm  hjpocsmpE  {Inc.  Amp.). 

On  the  left  side,  the  hemtHpheri-  was  ditisecled  olf  mi  aa  ti>  leave  two  cat  sorfscrs.  One 
of  these  Bar&eas  is  plane  and  nearly  horizontal,  and  lies  at  aboat  the  level  of  the  dorsal 
^iddf  the  pottffenieHUitum  (pgn).  The  other  is  convex,  snd  eiteoda  from  the  oephaUe 
border  of  the  former  obliqaely  to  the  vi<ntral  surface  of  the  brain  ;  it  cot'uspondi  donlf 
with  the  cephalic  border  of  the  Tractus  uptlctiB, 
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The  Ii>ft  ine«1i«irtiQ  \»  cut  M  tthaut  Ui«  middle,  uid  at  nearl;'  a  riglit  aDj(le  witli 
coore^  ;  hence  Itii  lumen  preeenU  its  fibarani3mijc  creaoentic  •ection.  the  enttl  bouniUr; 
Mog  ili<>  convex  Kurfare  4>r  th«  hjrpoc&mpa  <A/n/j. ). 

Tbe  M'piislic  marinn  vt  tlii-  niodicuniu  \»  livre  seen  to  leacli  the  Baiftce  of  the  bcnnl- 
HplierB  cliuu'  m  the  TnirtuB  opticus,  and  lliid  Dttriuw  line  of  intemipliim  uf  tliu  true  Der- 
roiu  wnll  i)(  the  cornit  conKtitutt.-H  thf.*  rima.  Thi'  sotlc  upon  which  this  figuiv  wbn  drawn 
did  not  permit  the  relations  of  the  pin,  thu  Kivm  and  tbe  priip'erut  to  bi>  «huim,  nnd  the 
aDdulHtioad  of  the  ectai  iurfiKe.  oorreiiponclin^  with  thu  FF.  hyp^tampa  aad  fimbria,  and 
Xhv/ateioUi  itwi  fimbria  uru  hidden  by  tho  pmjucUug  postECoiculatum. 

MoBt  of  ihe  <-v|ih«lir  [Ntrtinn  nf  the  lintin  luis  been  rumovi-d.  but  tlie  Portio  depress* 
{Pt.  d.)  of  the  pneperforatus  U  sort],  with  }ian  nf  thi^  Pt.  promiaeas  (/^.  p.).  The 
romoTtl  of  moRt  of  the  chiasms.  (M.)  trxposcB  tbe  fotio  and  ext«Dt  of  t  he  Recessus  opticus 
{H.  op.). 

Tbe  pons  lio*  been  traiweclM  obllqnclr.  and  lis  caudal  portloD  rentrKrvid,  together  with 
the  rest  of  the  ept'U.  uod  the  m>.'t<mcepbalaii. 

Tht'  Irfl  cruB  i('r.  ft.)  in  Been  in  ita  wholp  Irnffth,  excBniintj  a  small  (nirt  rriiip«>AlMl  by 
the  Blljrhtiy  prpji-clinff  cephalic  border  uf  the  i>ous.  The  well  DtarkMl  cimbia  ^emb.)  maj 
perhaps  be  regarded  as  the  btnuulary  bi<tweci)  tbe  diencephalic  portion  nt  the  cnu(Pt. 
dMffi.)  and  the  meseucepballc  portion  {Ft.  nwc».\  which  more  directly  enpports  tbe  opticJ 
and  poetoptici :  in  man.  this  part  seems  to  bu  mora  noarlj'  conceali*d  by  the  pons. 

The  rif;bt  N.  (Kuloraotorius  (JV.  0*01.)  is  suun  to  emerge  fntu  the  cnis  jnst  caadad  nT 
tbe  iDSeal  end  itf  ihi?  riuibia  and  juft  luientd  of  the  Sulcus  intercmrajis  lateralis  t^. 
ie.  Lk  a  marked  loiiffitudituil  ridire  of  tlie  rrural  fibers  separates  from  tlie  po»lg*»ien- 
latum  ( pyn  j  a  deprt-Ased  art>a.  the  quadrans  I9.). 

Tho  albicantia  {tibnJ  are  more  doeelv  nolted  than  In  mnn,  but  lanre,  white  and  per* 
fortly  diBiiii>rui»habIf.  Tbe  shallow  fhrrow  between  them,  tofiether  with  the  uttbaped 
furrow  whii'h  forma  their  cephalic  bcmndar}-,  U  the  Sulcus  trlradistus  1^  trd.). 

Tbe  hj-pophj'sii!  has  bL-en  removiwi  so  n»  to  exp*>»e  tho  Tuber  ciocretun  iT".  ein.i  and 
the  thin  misoil  margin  of  tho  Fm.  tnfundibuli  {Fm.  in/.\ 

Just  caudad  of  the  albicantis.  and  pariljr  overhuDj;  br  them,  is  a  rnnsH  trian^ntlsr 
depresBc^d  upsce  with  distinct  porforationa  :   tlild  seeuis  to  be  the  true  postperforatus 

Tbe  entire  Area  intercmrtJis  mar  be  more  eompletelT  cxpoead  by  remoring  Om  een 
twllum  and  dorwdactiog  tbe  "  medulla,"  as  in  Prep,  ■IS5. 

^  1170.  Ftg^.  13.— Tbe  dorsal  aspect  of  the  metencephaloo,  Protn  Prep.  3B7 
(adult  9 ).  tM  and  401  :    -  I. 

"  TIr-  mctatela,  lilie  the  dtatela.  set'mfl  to  onnwst  of  more  sulMlntilinl  ilesuc  than  sfa- 
ply  piu  and  vudyuia.  but  I  imi  not  aware  that  its  micmnoniMC  etruerure  has  been  asrer. 
taincd.  I  am  in  doubt  reepecting  the  preeise  limits  am]  attacfaroeols  of  the  mecahda 
and  mela plexuses."     No  "  furameo  of  Magendie  "  was  seen. 

1)  1171.  Fig.  13. — Part  of  an  oblique  tnmsection  of  tbe  prosencepbsion  sjid  dica- 
cephsJon  to  show  the  form  and  position  of  the  Crista.     From  Prep.  441  ;   x  2. 

'Die  brain  was  transected  obliqoely  at  an  angle  of  about  41i  degrees  with  the  genetal 
loagitadiaal  axU.  The  plane  of  sectkm  passed  from  a  puiul  nearly  dursad  of  the  genu, 
through  the  aula,  the  medlcornn  and  the  albiosatls.  Tbe  figure  luoludcs  only  ■  pttrt  of 
tbe  caudal  aspect  ot  the  slirv. 

The  doRinl  Ixtnlera  of  the  beinisphem)  are  divaricAtod  aiightJy,  and  the  callosutii  iH,' 
ta  seen  croHsitig  thu  iutorval  ;  the  alight  notch  i;n  each  t4de  jost  dorsad  uf  the  culJji'u.m  m 
the  F.  callosidis  (F.  d). 
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Ttifl  striata  (*.  «.)  aro  ee«n  \u  spctioo  just  rcotrad  of  tho  Utoral  fiKpnofdon  of  tb^  rallo- 
■uia,  whllt*  tho  lower  pan  of  the  fl^un'-  is  orrupio'l  by  tlie  thajami  |M.),  uult«d  by  the 
medicommisaura  (mcj).).  Btitwecn  eacli  th&iatnuB  and  tbe  oorreapo&diiiK  ■triatam  la  a 
groove,  the  Sulcus  limitans  {SI.  ii  ). 

The  ColumiuE  fornicis  iClm.f.)  are  divided  nearly  at  a  riglit  angle  with  tbeir  coiin»c. 
uul  at  a  point  juitt  duranil  of  the  crista  (Cra./),  which  tn  jiarticul&rly  well  ahawn  iu  this 
prvparatioD.  Tlie  open  flpaoe  betweoa  the  foniix  and  ik«  ihalami  Ls  the  aula  (a.i,  and  at 
the  aides  arv  tlio  ports  <p.)  leadhig  loto  the  procaOa.  All  the  membraoes  aad  ploxtWM 
have  bcou  remuvt-d. 


PLATE  IV. 


Unlike  thosA  of  Plate  III,  all  of  tbe  figures  u\xtti  this  plate  represent  cot  eurfaoes, 
although  some  natural  eurfucefl  are  ehown  alao. 

§  1173.  Fig.  14. — A  Tcntro-CBudal  view  of  the  fornix,  with  the  adjacent  parta. 
Pmni  Prep'n  S07,  43.1  oud  .T9fi  i,iulnlt  ;);    x  'J. 

Thc>  prepamtiuus  wore  nuulv  while  the  brain  waa  frnth,  no  aa  to  pomiit  iuon>  AatUmlng 
of  tlie  hen>iA)ihrre!i.  and  oauaequeDl  cxiKwurv  of  tho  fornix. 

After  tlie  pntiKniil  of  the  rhlnea-,  meten>,  ep<*D    and  niCAenceplialnn,  the  llijilnmi  and 
gvnleulala  wi-re  esi-avatml  piecemeal,  ao  aa  not  to  injure  ur  diit[)Iare  the  fornix.    Tbe  rut 
,r&ct9  [» )  at  each  aide  of  iho  fornix  {/. )  U  the  plane  of  divi^un  of  the  diencej^uilou  fruu 
striatum. 

Tbe  cephalic  end  of  the  proseucephaloo  waa  then  allocd  down  to  tbe  level  of  the  pnt- 
»Minu>ram  {pre*.),  which  Lb  wx-n  Ut  stnul  a  distinct  fasciculus  toward  the  L.  off 'irtoritu  oa 
lb  Mo.    Then  the  right  h<>mi«tiht'r«  whs  sliivd  obliquely  fnno  iK'ar  the  iiie»iiu  dorao- 
Isterad  n>  as  t^>  eut  tbu  raedicomu  [twa.i  aud  bypocampa  {Amp.)  at  about  thi.>  middle  of 
tlu-ir  b-n^tli.     On  tht>  left  ndf.  the  L.  temporalis  was  allowMl  to  Ml  soniuwUal  by  its 
weitfbt  no  as  to  expoM*  the  fornix  more  fully. 
The  VL-lnio  and  all  this  pluxuaM  wvrv  removed  an  oa  to  dUplay  the  peculiar  marltlngB  of 
the  fornix  and  itt»  uicmU  area,  which  la  auppot»ed  to  reprv^cui  the  lyra  (fjf.^ 

The  portc  (/}.>  appear  both  shorter  aud  oarrower  than  they  really  are.  on  account  of 
.e  oblii^iiity  of  tlicir  planes  to  the  line  of  vision.  The  v-shaped  line  called  ripa  (rp.X 
which  coum-cta  lh>?  two  port*-,  aoinmteM  the  delta  (tW.)  or  entotxrlian  jwrt  of  the  fornix 
bom  the  remiuninK  <turface.  tvbicb  tfl  wliolly  outfiidit  of  I'le  etelian  cavity.  The  delta 
fmnS  the  roof  of  tJie  aula,  tbe  c><{>halic  cnntinnalKHi  of  tlie  ilianella  b<>lu-eeu  the  two 
poTta^  and  tliu  ripa  \a  the  line  of  ruthfrtloD  of  the  endj/i-m  u|ion  tbft  I  wo  tinlipUruft ;  the 
■emoval  of  these  plexuses  causes  Iho  nipium  of  the  endyuia  alou^  the  ri)ia. 

At  each  side,  the  ripa  carves don*ad  aomeniiai  sharply  so  u  to  reacli  the  dorsal  end  of 
Uw  porta ;  at  this  point,  and  dorsu  caudad  fur  the  loiiirc  Ivufrth  of  ihe  rima  i.r.),  the 
fludyma  is  simply  reflected  from  the  ooollguous  surfacm  uf  the  firobna  {fmb.)  and  the  oar- 
oding  biinler  of  the  ^rUUutm.    Heoce  tbe  rima  U  virtually  doted,  aud  thus  wholly 
iiict  from  iho  j>orta. 

On,  the  memD,  between  the  ports',  Is  soen  chu  crista  [Cr».  f.),  whlob  in  anasually 
.ed  In  ihlf  preparation.  'Vhefarinn,  which  sometimes  appears  as  a  slight  oicsal  rldice 
log  doTso-caudad  fruiu  the  crista,  dm-a  nol  appear  to  this  prepamlion.  'I1ie  Recea- 
■u>  auiz  \R.  a.)  Is  the  ried  lx<twe«ti  the  two  Colttmaic  fornicis  (CVm./)  whosu-  cut  ends 
are  seen  just  eaudad  uf  the  prscominissura.  Ttie  aluKlini;  nn  llie  rstidnl  asjitvl  of  liio 
oolamnip  imliraiL-s,  but  rallier  too  distincily,  n  sligbtly  depreesBtl  area,  of  which  the  dorsal 
part,  cl<«o  lo  the  crista,  sometimes  presents  tbi-  ap[iear«nceof  a  transvenw  band,  for  which 
IhssM^or  author  has  saf^eatcd  the  name  CommiMum  fomkit  tC».  f.). 
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"  Afbsr  a  prolonged  i>xaniiT>Btif>n  nf  mativ  ptvperetiniw.  I  sm  anftUe  lo  define  Rcctumtelj 
tbn  Umlta  of  the  fornix  proper  nnd  tbo  l^ra  yly. ).  A  compariwm  of  th«  ueoaQta  given  in 
staodarU  works  with  ilko  appaamocM  prewDlttil  by  l\w  limiU-fl  materials  at  my  iliKpoeal 
leacU  me  lo  iloabt  whether  the  relatlvo  exuat  of  the  two  parta  la  the  baman  brain  U 
wi'U  dvlonniDed." 

Tht  fasciola  (/«*/.)  b  thick,  aad  no  part  of  It  prcaentii  tho  deDUcalattooi  from  wfalcli 
Us  more  Tealrml  portion,  in  man,  is  called  "faada  dciitata."  The  {wcoliar  currc  of  the 
hjrpncampa,  mi-dtoorou  and  fasciola  is  well  indicated  br  the  Ikct  lliat  the  F-  hypocmmpe 
(K  hmp-i,  wliicli  corrMpooda  nt*arljr  with  them  in  dircctinn,  is  vieilile  in  tbia  pnrparatina 
only  al  it«  two  t:-od8,  noar  th^  splenitun  («p.>,  and  iiuar  the  Up  of  ihL*  LI.  bTpocamps  {IX. 
hmp.).  Between  ib«  timliria  and  ihe  fafldola  is  a  depKmed  line  which  cuij*  bo  called  the 
Fiuura  Eimbruc  iF.J'mb.). 

%  1178.   Fig.  15.— The  donal  aspect  of  the  proccelia.    From  Prep.  465 ;  >(  1. 

Tho  special  object  of  thi«  pr^iiaratiun  ia  to  sLou'  tlmt,  in  tlie  cat.  no  part  of  the  thaiamtit 
appean  in  theprueatia.     The  vn^TflwWum  trbl.i  is  slutwii  only  in  uatlinii. 

Doth  henuBpheres  weK  tiliced  fioin  tlin  dor«iiin  to  ibe  IfvH  ortbc  iuiemitdlatp  jiarl  ol 
the  callosttni  {<■{.).  Tbiij  laid  upi-o  both  procoelia)  in  nunm  deipve.  The  centra]  pan  of 
each  procsUa  is  called  celU  media  (mJ.  m.).  The  rif^ht  mediooma  wu  then  opened  to 
the  tip.  which,  however,  cannot  bo  seen  from  the  tloreal  ride. 

Tho  floor  of  tho  procwlUi  is  soen  lu  be  fonncd  by  the  itriatam  («.),  the  fornix  (/.)  and 
the  bypocainpa  (Amp.).  Thti  propli-xufcs  haw  bwn  tamed  in  oppoMto  directions  for  the 
iMkttuf  ^howiofr  the  ahaence  of  sny  inler^'nl  biawfra-a  the  fornix  and  liypncani|«k— or  the 
fimbria  whloJi  foms  the  border  of  the  laiter — aud  the  (ttriatum,  Riirh  m  woald  permit  the 
api^earaoce  of  the  thalamoB  in  tho  procelia.     See  Fig.  Idl. 

g  1174.    Fig.  16. — The  rhinocoelia  and  proccelia.     From  Prep's -ISA and  498  ;  x3. 

This  fipun-  Bhow«  lli«  criidnttUs/  0/  Ihr  prifntiia  w/M  tht  rhifiocaiia  and  ila  evmmunitO' 
Iton  (hri/iigA  thf  jurrta  inlh  the  nuUt  nnd  lii-ifMut.    K>«  §  ll.^t. 

Tho  ri^lit  liair  of  tho  brain  was  tranmrcted  through  thKmadal  |^«rtnf  the  medicommi»- 
snra  {mcM.Y  A  alice  waa  then  cut  from  the  moMi  asp^vrt  eu  as  to  inrlade  tlie  ECnn.  Tbii 
erpoeed  tho  precomu  (  ptru.)  with  the  mewl  aspi-et  of  the  striatum  t«.l.  the  rhinocaUa 
(rAr,),  and  the  ri'latlre  exicat  of  the  pea  (/m>,  and  the  pero  ipo.)  of  the  Lobus  oUacto* 
rlna.  A  brittU  was  then  passeil  ihmu^li  the  porta  from  Ihe  prvcomu  ttilo  the  aula  (ft.). 
Just  rpnimd  of  the  bristle  ar*"  th*-  praecommissnra  (  ;7r^j«.,l  and  tho  tcrma  iM.  Tho  laller 
\m  inctiX  dlvtinctly  to  tho  chiasma  {rh  ),  pn  that  the  cephalic  wall  of  the  ccrlinn  cavity  is 
coraptoto.  The  deeper  shadow  joitt  d'lrsad  of  the  chiaama  iudlcslce  the  pi«itiou  of  the 
RecessQs  opticus  (A.  oj>X 

JuMt  <l«rM<l  of  Ihi*  brittle,  the  crista  {Vrtf.^  >•  seen  divided  npon  the  moMin.  and  oon- 
Unuotui  with  tliv  Columna  fomicis  irStn  /.).  The  indenution  between  the  ciiftta  and  ihe 
]ireeitniraisBnm  mrr^Mponds  with  ih»  RecessuR  anlz  {R.  n.).  The  triangular  Area  aep- 
talis  (.\r.  tpt.),  between  tho  fornix  and  the  cnlloenm,  Ut  the  mesil  rarficc  of  the  riffht  half 
of  the  Ftptum  Iwidum  y8pt.  tu.\  snd  la  in  nuntact  wiih  its  plafetri'pt  in  the  nndtaaectod 
brain.  The  thlcknem  of  the  tummpia  In  the  cue  n-ndcni  tlw  adjin-tive  Iwithim  wholly 
Itiapplicable. 

fl  117S.  Fig.  17.— The  mesal  aspect  of  the  right  hemisphere,  with  the  Lobua 
olfactorius.     Prom  Prep's  296  and  401  ;    ■'I. 

The  coiuhi)  divisions  of  a  hi^nne»c(>|>hal»u  were  removed,  and  th«>  ihalamns  carefnlly 
oxcavab-d  m  tut  Ut  Inave  undiaturbod  the  fornix  (/)  and  the  fimbria  (Jinb-f.  Id  this 
leepoet,  thin  Ogurt*  may  be  OMDpued  with  the  left  half  of  F\g.  14. 


The  special  object  of  tliia  figure  U  to  show  the  hypocampa)  fissure  {F,  hmp.)  in  lu 
whiil«  luujiih  at  uDCtt.  So  (>K-ftt  IB  ttie  currature  of  tlia  parU  l]ihi  ttii^  iB  possible  ouly  la 
B  suigU  [xwitioQ  of  the  ])reparetioa  id  wUkli  thv  meaoo  Is  foreshortened.  In  geatnl.  tliis 
figure  nuj  booom|mr«d  wUti  tLoM'  giv<.-a  by  Flower  (llti  of  the  mbbit  uid  sbecp. 

The  dorsal  viid  uf  tlii,-  /'.  hyp'-mmptf  la  skv-d  to  turn  sbarplj  nround  tho  spleoiiim  i.'p). 
•o  ui  to  bt-comv  ooDtiituoiu  witli  the  callosaJis  (F.  ri  i.  Tbe  fasciola  (fici-)  iit  wide  and 
devuid  uf  deiiticiiintitiiis.  but  is  cnxeed  oLIitiuely  by  s  fthalluw  furmw.  In  this  jMMitino  of 
lli«  preparUiua,  the  F.  fimbria  \,t\jutb.)  appears  Ui  b«  coiitiauouji  nrilh  u  niton  lino  poBO- 
iup  Mpbalad  to  s  point  wotrad  of  tbe  calloBam :  In  reality,  howeTer,  tlds  latu-r  Uue  is 
ooly  ou«  of  the  niarkinj^  of  the  Tt-ntnl  surface  of  the  fornix,  aad  ibo  F.  fimbria,  like  tbe 
aaUsM^  turns  titiarply  dorw-caudiid  to  wrmiDalc  Justcephalsd  of  theepleniuni  (tig.  133). 

g  ina.  Fif.  i8. — The  right  procoelia  s«eo  from  the  right  or  ectal  side.  Frooi 
Prap.-1M;   xl 

The  right  half  of  the  braia  was  remoTed  io  aocosBsire  slices  until  wlint  retnained  wa« 
about  3  Ditn.  thicrk.  The  rvmaiadcr  of  tUe  UrieUutn  was  thvo  everted  from  tbe  prscomu 
(pnjw.t.  The  proplcxus  I  prpj-.)  ts  slightly  displucvd,  but  tbe  porta  in  bidden  by  the 
portiplexus  (pp-^-  >-  The  medicornu  imcu.)  and  the  bypocampa  {hmp.\  arc  shown  in  sec* 
tion,  and  the  oihor  [tarta  will  bo  n?«<lily  rvcoguisnl.  The  relative  heights  of  tbe  opticas 
iop.)  and  the  postopticus  (jiop.^,  Ht  n  lillk^  dislauco  from  the  mifton,  are  woll  divplavt-d. 
The  short  curreil  IiDe  at  tbe  repbaln  ventral  end  of  tbe  l»roooplia  reiiresonta  tbe  begiiiuing 
of  the  paMBge  to  the  rbinooalla  (Pig.  IC). 

S  1 177.  Fig.  19. — The  left  precoma  and  porta  exposed  from  the  left  or  cctal  side. 
From  Propt  495  ;« 1. 

This  figure  repreaenls  the  <itlior  side  of  the  samu  braia  fmm  which  Fig.  IB  wu  drawo, 
Tbe  preparation  wan  inado  iu  the  mme  nay.  but  iti  uliUtiuu  tbu  proploxus  atkd  porti- 
fdeios  were  carefully  loiipped  off  An  u  to  erpoae  the  porta. 

Tbe  porta  (p.)  is  seen  to  opeo  between  tbe  Columna  fomicis  (C7in.  /)  and  the  eephBlIe 
rod  of  the  thalamas  (th.}.  The  orifice  would  appear  larger  if  the  preparation  bad  been 
•o  placed  sj  to  Icare  its  plane  parallel  with  the  [Hctdre- plane. 

The  membranea  could  not  be  shown  well  on  bo  email  a  acalo  l«ee  F^g.  ISS).  In  this 
tod  in  the  previous  fisrtire-,  the  fornix  is  ftxm  Ui  be  coDtinuoiu  with  the  bemiseptum  ifipt. 
iu.)  which  forms  [wrt  of  the  nuwal  wall  of  the  pracornu. 

%  UTS.  Fig.  so.— Transection  of  the  fornix  with  the  crista.    Pmm  Prop.  008 ;  *  1. 
Tlie  object  of  thia  figure  is  to  show  the  decided  elev&iitm  fonue^l  by  the  crista  \Cn,  /.). 
Only  eoongb  of  the  tvAi  of  tbe  section  is  includeil  to  locate  the  crista. 

g  117V.  Other  Figures  of  the  Cat's  Brain,— Since  most  published  figures  of  the  cat's 
biain  illustrate  the  fisauive  rather  than  the  structure,  thvy  will  be  mooUonud  Id  connco- 
tioD  with  Ti^.  124.  125,  Intor  in  lliia  chapter. 


SYNONYMS  AND  REFERENCES, 


%  1180.  The  principal  parts  of  the  Amphibian  brain  arc  enume- 
rated in  §  1058  and  tabulated  according  to  their  w^nients  in  ^  1069. 

Most  of  the  parts  of  the  Manunalian  brain  wliich  an?  risible  to 
the  unaided  eye  are  named  in  §  1128  iu  the  alphabetical  order  of 
their  abbreviations,  and  in  §1138  they  are  tabulated  accortling  to 
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their  Begmenta.  Synonyms  of  about  twenty  of  the  principal  parts 
ai^'  given  in  ^^  1058,  1059. 

In  the  following  pages  (g§  1181-1333)  the  parta  of  the  mammaliaii 
brain  arp  cnuniprated  in  iIih  ulpli:ilH'(i<vi1  urdfr  of  the  twhiiical 
names  liereiu  employed,  f  ulotis  oilierwiyo  nieutioued,  these  uumes 
are  the  same  as  a<iopted  by  the  senior  author  (tf,  14) ;  the  ap- 
parently new  terms  really  differ  but  little  from  those  in  common 
use  \%  1129). 

Following  tile  abbreviation  of  eacli  name  are  references  to  figures 
and  sections  in  tiie  present  work  and  to  the  works  on  Human  Anat- 
omy by  iimy  and  Qtiain,  Tin.*  prinei|tal  technical  and  English 
vernacular  synonyms  an?  then  ^ven,  witli  in  moat  cases  a  brief 
description  or  commentary  ujion  tlie  part  itself  or  its  designation. 

As  has  been  stated  already,  our  information  is  far  from  satisfao- 
tory,  and  all  parts  of  liie  cat's  brain  need  monographic  treatment 

§  1181.  Alba,  (Subguintla).  n/A.-g^  000.  1047  ;  Hff.  113.  1 10 ;  PI  III,  Rg-  IS  :  PI-  IV, 
Fig.  14.     Qny.  A.flO;  Qunin,  A,  11.553. 

5,^71. — Sabftuuitla  olbe.  vrltitu  maUor,  wlifto  or  flbruus  acn'oos  tlsruc. 

The  albk  coniitttaleA  the  ffoltuooa  of  the  tnfftloH,  moflt  ai  Uie  eolil  imrtiona  of  llis  e^r^ 
6nn  uid  etr«beBum,  and  bo  macb  of  tLu  uuUru  brain  aa  Is  not  formctl  bv  the  ei'MrMC, 
whioli  n«,  §  1204. 

g  1188.  Albican*,  (rortnw).  «An.— Fig.  116.  IIB;  PI  II.  R*.  8,  4;  PI.  UI.  Fig.  11; 
%  1101.     Orv.  A,  621  :  Quain,  A,  II,  SS-^k 

8ff^ — Corpua  caixUauia,  coqiaa  maminiI1nn%  bulbus  foroida. 

Tbe  albkaiiaa  are  r  pa)r  of  wbitc  cle^nUoDB  a  littlr  et^phalnd  of  the  pon*  aod  uvta-bang 
log  the  pottjtfT/oratut.    Thoy  an:  distinel,  but  lees  so  tliau  in  tnaa.     For  ibelr  rclatlaal 
to  tbe  Calutnti»  fomicw.  bcv§  1207. 

g  11^1.  Arachnoidea,  (Membrane),  orrA.— Fig  118.  H  :  g  1077.  Onj.  A.  006  ;  Quaia. 
A,  II,  519  ;  Weelbrook.  /.  JWH, 

Hj/ti. — Amrhnnidflu.o.  nirQinx  meilia.  tunica  scroaa. 

Like  the  jm.  thitt  nn-mbranc  nectl»  thorough  i-x»mirm(ion  tn  the  ml. 

8  nU.  Arbor  riim,  arb.  rt.— Fig.  88.  117 :  PI.  II.  Fig.  4.  Omy.  A,  fl84  :  Qualn.  A. 
n.  519. 

The  ectal  follatJnD  of  ih<>  ci^rr-bc^nnm  gins  to  tho  sarfaca  of  a  dnno-reotnt]  aertloo  a 
tree  liko  ap|iparaDC>*.  to  H-liir)i  tht>  alxit-p  name  ii  ajiflted. 

i  MM.  Aula  (*mJ. '».-F1g.  Ilfr-tli:  PI.  U.  Fig.  4;  PI  III.  F.g,  13 ;  PI.  IV.  Fig.  Id; 

1085,  1145.     Mcviiert  (Sirlrkor.  A,  Fiit  a^;;  Dalf mr.  A,  II.  F\g.  257. 

^rn.—"  I*  iwrtibolo  dea  vi>ntrirult-«  lat'raux  "— MlIin^-ICdn-ardB,  A,  XI.  305. 

Cavity  of  the  pmeenoepliBlnii  prirnilivum— Mfhalkorlca,  A,  !J0. 

Carltr  of  tbo  "meiiodllrea  Tonli-rhlmblilarJiea"— Mihalkurio*.  A.  Pt  1.  Fig.  1. 

Carlty  of  the  "  anpaaren  (roashimblajw  "—Lavw,  A,  98,  Fig.  11,  12.  *■  e*." 

Mntal  portion  of  the  cuTity  of  the  *'  lobos  communis  " — Ilmley,  /,  Oft, 

Meaal  porti*^  of  "  Foiamvn  pommuiio  iinleriua"— Todd,  A,  67ll ;  Qoaio.  A,  II,  $K 
and  other  wrlt«».  according  to  SvM.  8.  PI  X. 

•■  1t«r  ad  teitium  vrutncalom  "—Monro,  A,  B. 
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"  ffinu  ad  infaudlbuU, ».  vttlvm  "— TRrioiui  Aatliora,  ACooidlng  to  DunflrliBoti,  A,  fi06. 

Monl  portion  of  tlio  foramen  of  Mouro^BAlfnur,  A,  II,  i^l. 

Heaal  portloa  of  tbe  "  veatriculun  cotDtnuuis  " — Stieda,  1i,  180. 

Mnttl  porfloci  of  tb«  **  vummuo  veutricular  oivitjr  " — tipltxka,  ii,  81. 

Th^^  aula  \a  the  most  ceiihalUt  {wrl  of  what  \»  conitnonly  knowa  as  ibc  Mtrtf  reittriett. 
!;«  bnl  deSowl  portion  lit^  betwet'u  tlia  two  porue,  aud  lit  bouadtnl  c<*plialad  by  tlio  ft>rnlz 
awl  caodod  by  tbu  lawUcuinuiBBura.  Vi-ntrad  it  reaches  the  cliimma  bo  as  to  Include  the 
Rccossns  optld ;  doTMu]  it  Iti  bouutled  bj  ihu  tnaugular  arva  of  the  ftirnk.  calk<<]  (Mtu. 
'I'lie  fiirin  of  the  cavity  is  ihorefnro  pePuUar  uml  irn'^fulttr. 

Thf  Nam*. — Thii  i>ri^D  of  tlie  luune  and  l)te  reuMiiiH  fur  itn  tim'  an-  liriefly  wtated  Id 
f  1085.  Mitfh  rumainK  to  Ut  4)oni>,  M{>ccla>)y  lo  CoiuparaJire  AuittJtiiy  ami  Embryolo^, 
before  the  lliiiit«  of  this  cavity  can  bo  Wfll  dtt6uL>d. 

g  1188.    Auliplexus,  apt.—¥\^.  113;  g  108B. 

Tlio  tiillc  portion  (t(  x\\v  ■'  \y\vxvB  choroidcas  vcatricnll  trrtll  "  or  dUplextts. 

ThU  portiou  of  tbe  pK-xiis  tn  ho  nWgUi  tbii  it  would  hardly  aet^.\  »  )iu\mr»iv  dMig'natloti 
but  forthepoemibility  tliat  in  tbv  cal.  b8  in  Mcuobmuclioa.  the  lai^^T  dlaplcxus  tuuy  Ik- 
oaly  an  eit^iiRimt  of  thf  moiv  primitive  auliidezua. 

§  1187.  Areacruralia(ai.).  .Ir.  it.— Fig.  116,  IIS;  PI.  II,  Fig.  8;  PI.ni.F1jr.il. 

A  canronient  Dame  for  th»  IH-defiocd  and  nnti-boin<igenefiu8  arpa  of  tho  btait  encfpkaU 
botinded  by  linos  |!n>ject«(i  latcrad  from  tbe  pons  and  rUUsuia.  Sec  Area  ii^errrurtitia 
(S  II*»J 

S  IIW.    Area  elliptica,  Jr.  rf.-Fi(r.  MB;  I'l.  II.  Fijr.  « ;  is  1140. 

Accurilitiir  to  tho  Am.  Jour,  of  Neurology,  etc.  (1.  lUSi.  thl»  is  the  nirGtce  of  the  ob'c". 
notwltli»'kUiHhiijj  the  funicali  of  iIk*  X'.  hjfposlottat  em^tgo  Uturad  of  it  loaccad  of  meacul 
as  in  uuin. 

g  llftl.  Area  iotercnirali*  {*ii),  vl*".  frr.— R«.  110. 118;  PI.  n.  Fig.  8 ;  PI.  III.  PSg. 

8gn. — Interpeduacnhir  Bpaop  i  Area  iDtcrcrurmlls  (maonflcrlpt) — Spltcka.  *.  ISO. 

If  the  dlvorftlng^  fibrous  tracta  s-imotime«  culled  pfdutvaii  frrrbri  are  to  lie  called  rrura, 
then  the  space  boanded  by  them  utid  by  the  pons  aod  chiiu>iiin,  ahnnld  be  iDt«remral 
nither  than  intvrpoduticulur. 

g  1190    Area  oralis,  Ar.ot.—V\^.  Ilfl;  PI.  11,  Fie.  J) ;  ^  1140. 

Tbe  surfucD  of  an  elevation  of  the  rentro-latonU  napL*ct  of  ihu  meleareplialoD.  Iiteimd 
uf  the  Arra  eUiptifo. 

According  i't  the  Am.  Jtior.of  Neurology,  etc  (I,  102),  this  correspouds  with  the  Tuber- 
cle of  Knlando.  "  tubcrfoio  nterw." 

$  1191.    Area  poatpoatilia  («.),  Jr  ppjt.-Hg.  lin.  Pi.  II.  Fig.  ;>;  g  1133. 

The  vcniral  aiipect  onhemeteDcepbalnu.  It  iucludw  the  Are*i  eiiiptim,  l)ui  AT-Ot^U, 
the  pyrttmia  and  Ir'tpetium.  aoil  tbe  cctol  origins  of  BeveraJ  nen'cs. 

g  1192.   ArcaprKcbiasmBtica(af.>..^r.prfA.— tV  DO*  PI.  11,  Fig.  3. 
The  ventnil  Bii(wct  of  lii.r  bim*  encepHali  cephalad  of  the  chuitma. 

g  1198.  Ar.  septalis.  Ar.  Jp(— Fig.  117.  PI  U.  Pig.  4;  PI  IV,  Fig.  Ifi. 

The  mveal  surface  of  either  tioifof  the  Seplnm  tiitid>jm;  oeo  jurudoeo/fcn.g  13^. 

fifjrfff/  arta — Flower,  lit.  (KM.    Ttio  nama  is  awrriU-d  to  Huxley. 

%  1191  Calc«r(avls>.(!i(<.— Omy.  A,  a3r>:  guaio.  A.  II,  S4^ 

This  is  the  brief  itrnnnjTn  of  hippTaiitpyn  min't,  crff'-t  and  una/orm  <mnnu§.  il  dtm* 
igoatce  a  projection  into  the  p'tSeorn  u  of  man  and  monkej-B.  aud  has  u<.t  been  obeenred  la 
the  cat,  where  the  postcoma  is  not  ui>rmally  developed. 
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^  1  IDS.  CAlloinm  (afl.»,  ^—V\g.  88,  104.  115.  117.  1S9.  ISS ;  PI.  U.  Rg  4 :  PL  III. 
Kig.  la.  PI.  IV,  Fig.  1.V17.  20.    Oray.  A.  OS:  Qunin,  A.  II,  M7. 

i^m. — Curpiu  cullosuui.  cunimlssura  iiin^nu.  tnii«  ci'rvliri. 

A  XtnrnA  band  nf  nntve  fibers  cunawtin^  llto  iiivaul  hurfMvs  of  the  bomiipberes  along  a 
linf^  ilonuid  of  th«  forolx  nod  curved  ventnid  at  each  ead.  The  omphalic  curvature  is  Ihe 
I^Att  nnd  the  caudal  tbo  apUniutn. 

In  B»rl7  lt«  caudal  half,  the  callosum  la  la  coDlact  with  the  fornix  at  the  meson  and 
for  1-2  mm.  Istcnul  (Fig.  Vti,  §  IIW).  With  care  the  calloeum  may  be  diawctrd  up  from 
the  Ibniix,  und  it  the  spk'nium  the  twd  arc  then  mxu  Ut  bo  ouaUnuuuL  ia  iaut,  •  shnpte 
way  iif  deecrihing  their  relations  is  tlie  fullowiug: — 

The  Iwo  hemtBjtlii^rea,  originally  eejianth',  become  united  along  two  lines  ropreaooted 
by  the  calloeum  and  tlitt  fornix.  The  former  bt  approximutc-ly  atnkig^i,  ncvpting  at  ita 
endii,  the  cephalic  com-ii|iondiitg  with  tlip^rnu  and  rvtirum.  The  lattiT  fumut  ibf  seg- 
ment of  a  circle,  but  thu  caudal  end  tunm  dnr«ail  to  becume  coalii^Dnua  with  the  caudai 
end  of  thu  colloeal  Hue  whieh  i«  cun'ud  vt>ntrad  at  the  apUnium. 

The  Gbi-nt  •.'uusiituting  the  larger  [lan  of  the  cnlloaum  pan  doniad  of  the  proeaiia  and 
thtw  conKtituto  iu  mof ;  tlie  filwnt  uf  the  fornix  poee  ventrad  of  the  pruccelta  and  thuii 
enter  into  the  eranposition  of  its  floor  ;  the  filiere  of  the  tpUmiwu  are  iutermediatf.  end  arv 
[MTtly  continued  Into  the  hypocampa  uud  |inrt1y  Into  the  f;enetml  eaadal  {»it  of  tbe  hemi- 
Hphnre.    These  rHlaUonH  are  indicated  in  PI.  IV,  Fig    lA.  20. 

Notwitluiauding  th^  fact  that  the  calloeum  exisu  only  in  mammals,  ta  larger,  as  a 
rnle.  In  the  higher  monibi-ra  of  the  group,  and  prcsumpllvely  has  great  physiological 
importauce,  there  an;  rcconled  aeveral  cnaeaof  ita  more  or  lew  complete  abseorv  fmni  mnn, 
once  without  ecriouH  lack  of  meutal  or  physical  power  (Malinveml  [Henry,  yj)  \  and  ihe 
aeoior  uuihur  has  n-|)<iried  US)  a  caw  of  ita  oompleto  abeeooe  Id  *  cat  which  Is  uoi 
luiown  tu  have  hurn  tM-ciiIiar  during  life. 

g  IIVO.  Canalia  centralis  (myeloois),  (M-).  Oi-M.— Fig.  W.  100,  lOe,  lis,  117;  Pl.n. 
Ftg.  4.    Ony.  A.  69  :  guain.  A,  11,  900. 

Ttke  oentrnl  canal  of  the  "  cord." 

The  mesal  canal  of  the  myeloo,  which  expands  oephalad  and  Is  opened  op  into  the  dor- 
■lineaal  fissure  so  as  to  form  the  metaeaiia.  In  tliecat  this  canal  persists  through  life,  but 
In  man  It  Is  said  to  he  commonly  oblitefmted  In  the  adult,  excepting  at  tbe  cephaUc  cad. 

$  1197.  CahM.  («.),  eii. — This  is  a  meaal  ridge  upon  the  rentrO'Cnudnl  aspiM  of  tbe 
fornix,  extentUng  Irum  the  crista  the  entire  length  of  the  delta.  It  varies  in  dtstiiictDras 
and  does  not  appear  apon  any  of  the  preparations  hero  figured,  bat  Is  very  well  nurkwl 
in  Prep.  530.  M.  C.  U. 

%  llilS.  Cauda  striati,  rd.  «.— Tlii:*  ts  not  distinctly  sltown  in  the  fignres  and  has  not 
'  been  accurately  obeerved  by  us. 

The  slender  taiMike  prolongation  of  the  flirlBtum. 

Fomwr  writers  who  mentioned  this  portion  of  the  striatam  <Todd.  Gratlolet.  Hin>ch- 
feld,  and  Cuvier,  B.  Ill,  51)  pave  tt  no  s)wdal  name.  Hecently  it  has  been  described  by 
lialton  1 1. 12)  under  the  name  of  turtingU.  Having  vainly  recjUBSted  Lim  t«i  suljrttlute 
for  this  vernacular  term  some  equivalent  technical  one.  the  senior  atittior  reladoatly  pro. 
putted  (I*.  \M)  the  name  here  employed,  which  is  approved  by  S^dtslia,  J".  IM- 

S  n09.  CelU  media,  eti.  m.— PI.  IV,  Fig.  15 ;  g  1147.  Gray.  A,  6S3;  QiuOn.  A. 
n,  540. 

The  central  or  intermediate  portion  of  the  proonJia  ;  its  limits  are  not  defined. 

g  laoO.  Cerebellum  uti.y.  oW.— PSjr  88.  104,  113-117;  PL  1.  Fig.  1,  8 ;  PL  II,  Fig, 
a.  4  :  Pi.  IV,  Fig.  IS  ;  ^  1074  (C).     Qray.  A,  632  ;  Qnain,  A.  II.  SIQ. 

£^A.--<}erebrom  parvum. 
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l7ext  to  tbe  Mrabrum,  the  lirfjvttt  poiiina  of  the  brain,  A  sliiglo  foliated  huim,  (orm- 
tog  i*illi  tliv  valvulu  tlie  dfUNU  purt  of  tbe  e[>encepltftlnn  and  omstituting;  iho  ruof  of  part 
of  the  rptca>Ii&. 

%  13»».  Cerebruin{«B.).  A— Fig.  88,  104.  lW-117.  1^4,  IM  ;  PI.  \.  Rg.  1.3;  PI.  11. 
Pig.  8,  4 :  PI  in.  Fig.  5,  S,  Id  ;  PI.  IV,  Pig.  14-20.     Qncj.  A.  015 :  Qaun,  A,  II.  liSS. 

Sgn- — ProMDoepbalon,  bemlffphcni. 

1*he  Ivjtee;  portion  of  tbe  brain.  Fonniiig  two  coDVoIuted  lobM  b^«T«ti  the  Jjtii  *lft»- 
torii  tod  the  tAtUami ;  tbe  f^>rm«r  trv  pnrUy,  tbe  bitter  wholly,  ooTcred  b;  them.  The 
driata  atid  Affpotamptt  are  tbirkvtiiiiijs  of  ci-rt«iii  [Mute. 

Tbv  tbnbiiui  and  uyiWci  mk  out  pnijti-rly  "  intnrnftl  p«rl«  ofUie  Oun^brum." 

g  1303.  Chiasma  («.}.  «:A.-Fig.  UtJ-118;  PI.  U,  Fig.  8,  4;  PI.  Ul,  Fig.  5,  U  ;  PL  IV, 
Fig.  16.    Unix,  A,  031.  6{W;  Qoaia,  A.  tI.0S6. 

^n. — Crbuuima  norvnrum  optiooruui,  optic  counnhfsarei 

TbOAubcjrllndrlcal  x-«ba|>i-<l  miu)»  at  the  base  of  tbe  bnun  (brtned  ^3J  the  union  and 
deeoMation  of  thn  two  (/ptie  traett ;  from  it  ibc  }iN.  optiei  paas  to  tlio  ejres. 

Remark — We  are  not  aware  thai  special  obacrvBtiuoB  haw  detertDiaed  the  extent  of 
tbe  eraoeing  or  decoMatdoa  of  thu  Gbcn  at  tbo  cbtunna  Id  the  cat  :  the  piedao  arnuige- 
meoC  Mcms  not  to  havo  been  detortnined  for  man  (Heynoit  [Strieker,  A,  086j ;  Ferrier, 
A,  72  ;  Wadimirth.  1.  538). 

g  1-20.1.  Cimbia,  c»tb.— Fig.  118,  IIB;  PI.  II,  Fig.  8;  PI.  Ill,  Fig  0.  H  :  g  1U3. 

£^71. — Tmctiu  tranflVersiu  pcda&culL — Quddon,  as  quot4Ml  bj  Mcynvrt  (Strieker,  A,  787). 

A  fibrous  band  croBstng  the  Orva  wrefrn  just  cephalad  of  the  rctal  origin  of  the  y.  oeu- 
lomotoriug.  It  may  be  trared  frum  between  the  oplicvt  and  the  portffcaKutatam  to  near 
tbe  Tentrimesoii.  whpru  it  watidenly  enier«  tbi«  crua. 

Tlie  sonior  author  hoa  suggexted  {i4,,  ^M)  that  tbe  cimbia  ma;  be  n^rded  as  indicat* 
Ing  tbi<*  1)ni>  of  junctlnn  h.-tw<>eo  the  tui'wiK^iiiLalic  and  dlf'tionpiialic  portiona  of  the  erat. 
The  nanto  waA  proposed  as  a  bripfsulxititute  for  Uudden's  deecriptiro  tf*nn  ;  It  signifies  In 
ucbltectuitt  a  band  or  fillut  about  a  column. 

g  1204  Cinerea,  (SuhsUkntia).  o».-Pl.  m.  Fig.  18:  PI.  IV,  Fig.  14.15.30:  §905. 
Gray,  A.  023  ;  Quaiii,  A.  II.  V»8  :  Meynert  (Strieker.  A.  651). 

8jr»- — (Jray  matter,  ganglionic  or  cwllnlar  nerroiM  liwne,  T^icnlar  neorinn. 

The  niyelonal  rinerea  haa  been  mentioned  in  g  098.  The  enoephalir  dnerea  ia  arranged 
hf  Maynsrt  ^Btrickcr.  A.  661)  lu  four  cAtfgorie«t:  eortei  cerrbri  ;  burnt  ganglia  [striaia  and 
thaluDt]  ;  MnfraJft/dii/^ir^my  (llnJDg  tbe  caetiK]  :  terAeUar  eincrta.  The  central  tubular 
gimy  la  the  tobject  of  a  paper  by  Spluka  {/). 

g  IdOS.    Clava.  <^p.— PI.  Ill,  Fig.  13.     Gny.  A.  613  :  Qnaln.  A.  H,  505. 

^'1. — ProceMUS  rlavatus,  fnniculus  gndlla.  pyramis  |MMterior. 

The  slender  fibroos  band  forming  the  margin  of  tlte  mftaotvlla.  It  Is  tbe  cephalic  ooo- 
tlnoation  of  tlie  Hleudvr  *'  poaterior  median  column  "  of  the  myeloa. 

The  name  ia  osmI  In  accordance  with  the  remark  of  Spiuka  {7.  Ifltn*  We  have  not 
enoooniered  U  elsewhoro. 

%  IdOO.  Columna  dora&lis  (myelonis).  Om.  d.— fig.  113 :  PI.  I.  Fig.  1 ;  PI.  II.  Fig.  13. 
Qray,  A,  605 ;  Quain.  A.  II.  404. 

4rB.— Goliunna  posterior,  the  "  posterior  white  eolomn  of  the  cord." 

Excepting  In  Fig.  113,  no  diatinction  ia  indicated  between  the  larger  Ctm.  Honalit  and 
tbe  amaller  and  more  meaal  "  poMeriar  median  column,"  which  Is  commonly  regaidod  aa 
merely  a  part  thereof,  and  is  continued  as  the  elata. 

i  1207.   Columna  fomicis.  Om.  /—Fig    113.  117.  183  ;  PL  II,  Fig.  4  ;  PL  HI.  Fig. 
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8ifH. — Craa  teBleifl  antfriai>.  &nterii>r  pUUr  of  th«  fornix. 

Tlie  fibrouftfiadcaltis  whicb  farnu  \\w  cc))htlie  bouodvy  oftbeporto,  extends  veotrnd 
to  t)i«-  nlbii-KiiHaiiil  JomxAudftdiutlic  1nt<^ra1  half  of  tlie  body  of  tbe  lomix.    The  ootonioii-j 
»  a  dlfi;>nM]tiiit«]  part  of  the  cmbrruuk-  Urvtn  »nil  ia  oootmuous  witb  liie  hmtiteptum. 

The  two  columiuD  are  iteparut«d  \>y  tliv  MccofUM  unta  tuni  oo^^Mined  bj*  tiie  CommUtura 
/arniei9. 

%  1S08  Calumna  lateralis  (mjctonU).  Ch^.  L—Fig.  104, 112  ;  PI.  I,  Flff.  1,  9 ;  PL  U, 
Fig.  8.     Urar.  A,  ((06  ;  guain.  A.  U.  4M. 

TUe  UUrral  wliiu-  culiimii  of  the  "  oord." 

%  1300.  Columaa  ventralis  irofL-loots),  dm.  r.— Fig.  113  ;  116  ;  P).  11,  Fig.  3  Gray, 
A,  000  :  Qtuhi,  A.  n.  494. 

The  "  anterior  while  columa  of  the  cord." 

§  1210.    Cotnmissura  fornicis  I4U.).  ft  f.—Pl  IV,  Fig.  U. 

Tlito  name  wa*  proviwonally  npi»lied  by  tbi*  •c-nior  author  (/rf,  548)  to  what  appears  ta  ■ 
arntii.'  pp-pamtions  to  he  a  traiurenw  band  jtu^t  veotrad  of  the  eyista  fornieit. 

g  Vill.  Comraissura  babcoarum  (<«.(.  C«.  A  — Hg.  117;  PI.  It,  Pig.  4;  PI.  111. 
FiB.«;§1143. 

A  narrow  baitd  of  apparently  Rerrous  tifwne  eoDQorting  tlin  caudal  eada  nf  the  hnhciiie 
atkl  couKtituting  the  Mphalic  boiuidajy  of  the  Forauien  coitarii. 

§  1312.  Conartum  UM.t,  «i.— Fig,  lit.  112,  114.  117;  PI.  II,  Fig- 4 ;  ^^-  HI.  Fig.  7. 
10.  ^i  \im,  1141.     Gray.  A.  680;  Quoia.  A.  11.540 

{igii. — CJIaoduIa  plaealU.  cpiphyala  ccrfbri. 

A  iubfrlobtilar  miaa  rorming  i  pnrt  of  tUu  nvif  of  tbo  dincisHa  Juat  c^phalaU  ''f  ike 
pnBtconiini«ura.  Tborc  Is  no  good  cvklvnev  of  lis  tme  wrvoua  strocture.  aod  its  tuactintui 
■ro  unknown. 

§  ]31»  Cortex,  eti.—ng.  133 ;  Pi.  U,  Fig.  4  :  PI.  lU,  Fig.  18 ;  PI.  IV.  Fig.  15,  00 ; 
g  1147     Orny,  A,  623  :  Qnaln,  A,  11.  fi21.  Md. 

Thtf  wrtal  fiicnra  of  thf  cerebrum  or  rerebellvitn,  more  oommonly  of  the  fonuor.  It 
eondatu  of  (H>%'''r«l  ni<in.i  or  kf»  dibtinvl  t»yi.>n*.  wh'wwi  ptrut^urc  and  rvlatiooB  an;  Ogtirrd 
aad  dntcribn)  by  Mfyuert  (Strieker.  A,  iWK))  nnd  Dnvan  Lewis  \1,  86). 

g  1214.  Crista  fornici*  «m.).  tyji./.-Fig.  1 17 ;  PI.  U,  Pig.  4 ;  PI.  Hi.  Fig.  18 ;  PL  IV. 
Fig,  14,  10,30. 

A  hemlttplicricsl  or  seniiova]  elevation  of  the  eandal  earfscc  of  ihc  forotx  jiut  ilnraad  at 
the  iteeeniis  BDtiG,  t>etwc<-n  tho  port'V  and  i>p|ias[t«  the  c^'plialic  cuorexiiy  of  tlie  iuihIU 
eommlwuni.     It )»  conttnuitl  ilureo  caudad  iii!  die  farina. 

The  crista  SMma  not  to  have  been  obeerred  prior  to  the  senior  nuihor's  paper  (7>.     U« 

I  otMcnred  it  In  the  brains  of  a  sheep  and  human  subjoet.  but  hs5  not  )o«jked  further  for 
It.  Probably  it  wtll  be  found  In  mofft  if  not  sll  loauiiunlti  ltd  bilttologlml  o»upo»lti>jn, 
function  and  niorphological  Fiffniflcance  arc  UDkD4iwa.  Wo  can  ooly  sumiJw  lliai  it  may 
I  mark  tlntduntal  limit  of  the  priuiHive  temio. 

g  1315.  Cru»  cerebri,  CV,  rf*.— Fig  111,  112,  110-118;  PI.  H,  Fig  3.  4  .  PI  IH.  Fig. 
O.IL 

i^n, — Pedooealas  ecn>brl,  otudex  cerebri,  rxus  iDtexitis  mednlla  oblongata. 

Tb^  Obroua  mass  forming  witb  ila  fallow  tho  support  of  Ihc  moacocepbolon  and  diem- 
cepba.oD,  and  exiemling  front  the  p>ms  lo  the  chitiBiua 

§  1216.  Cnis  olfactoriura.  Cr.  o/.— Fig.  110.  117.  124.  1S5  ;  PL  JI.  Pig.  8.  4  :  PI.  UI, 
^Jlg.  a  ;  §  liaO.     (Jniy.  A.  02O,  ftl7  ;  Qiuiin,  A.  II.  MO. 

Bj/h.—CniB  rhineuo^phali,  Owen,  A,  t.  203;  oUnclory  aerra  or  cnol,  Qaata,  A,  U. 
;  Qroy,  A,  0.18. 


The  eoDtittoted  portion  oT  tho  bnin  botwccn  the  proeencephftlon  and  ib«  Lotwi  tAUc- 
toriua     Its  rentnl  iurhce  la  continuoiu  caudad  with  ihc  TmctaR  rbinalU. 

^  1217.    Delta  iCornicia).  (at.),  d.'(  —  Fig,  120;  PI.  IV.  Fig.  14. 

'Die  trian{i;ulKr  mtoctxlian  am  of  the  vcDiro-<nimla]  surface  of  the  fvrnix.  ootuttitatitig 
the  mof  of  the  aula,  lu  base  ooiiiciJiw  with  a  lioe  betweea  the  porta),  and  lt£  two  uthur 
■iileti  arc  rijxt,  llnue  of  rettectioo  of  the  eudjrtna  u|ian  the  intmded  auUplexm.  ItdoM  uoc 
at>p(«r  to  have  beeD  utwervcd  priur  to  the  ecnior  author*!  paper  {l>}. 

g  1218.  DUcosHa  (.«.).  (fc.-Fiff.  110-113,117,  120,  ISS;  PL  11,  Fig.  4  ;  PI.  111,^^7; 
PI.  IV.  FltJ-  16;  S  II-W.     Oray.  A.  «a9  :  guain.  A.  M,546. 

^lyn. — VentriruluA  tertiuii,  third  Teiitriclc  iniiUlle  ventricle,  medlrentriclo. 

Tli«  irregalur  tuetuU  csTiiy  betwet'D  the  thalaiui.  boiudeii  doraad  by  llie  diatela,  povt. 
oommbsara  and  coiiarium  :  vimtnid  by  the  diencvphnlk  portion  of  the  Cram  d-refari,  iho 
albicantla,  Tubifr  ciiion.'um  and  t4;rtuu  (rvUifurccd  by  tlic-  chiaama),  oontinooua  ccpbalad 
with  the  aula  and  (^mulnd  wltli  tlie  niesornulia  Most  nf  its  dnnul  portion  is  occapied  by 
Uw  ntedloomiuiaaura.  The  diaoeliu  reprewiita  the  cavity  uf  tbii  phmitivo  "  anterior  oero- 
bra)  Tcnelo." 

The  reaanns  fur  adopting  iliw  and  the  other  osmesfor  the  encephalic  cavities  are  itatod 
in  %  1064  and  the  pap(^*r»  there  referred  lo. 

g  1210.  Diaplexus,  <//w— Fig  U3.  118.  U7.  123;  PI.  U.  Fiff.  4;  PI.  rV.  Fig.  16; 
g  1I«.     amy.  A.  838;  Qmiin.  A.  II.  M3. 

Sjf't. — Ptexaa  cliuroiileufl  v->utricuU  It-rtii,  plexus  chomldeiift  oufdlaii. 

Thp  string  like  vaM'tilar  pictua  uxtvudiog  thi*  eniirt<  length  of  the  dUasUa  on  eorh 
eide;  it  la  fiUghtly  atuchvd  to  the  dbt.Ui  and  has  Onnt.T  c^nnecllot)*  by  roaec^s  at  ita 
endi,  which  are  nut  ch.-ar  t<i  us.  It  ia  cualinuous  ceidinliid  with  the  auUpUxiu.  Fur  tho 
nane,  see  i  Hm. 

%  1230.    DUt*la(trl.  iJll.-Flff.  111-113.  117.  1?2:  PI.  CI,  Fig.  10.     Reichcrt.  A,  l.W. 

The  mcmbraaotu  or  atrophied  nervous  roof  of  thr  diaorlhu  Ita  i>sact  rompuntion  baa 
not  bevn  a^certaini^,  but  it  acctas  to  consist  of  »umcihii)g  more  submanlial  than  endyma. 
Judging  from  current  et!it4-uic-uttfrt.-8|H-cting  tho  rouf  of  tho  "  third  ventricle."  thla  delicate 
t4>hi  )s  luually  lorn  off  with  tiie  fornix,  and  no  notice  la  taken  of  tho  ragged  lioet  of  Ha 
aeparaliira  along  the  Suifjin  habaua  on  each  aide.  In  t)ie  Ttlnaeum  of  Coniell  Univoreliy, 
however,  there  arc  preparatlona  of  the  cat  and  rabbit  which  almw  tiie  diat4*Ia  oTier  Iha 
removal  of  tho  fornix  and  \'cliitn.  while  tho  ripa  or  liooa  of  tefleetion  are  apiiarent  ujioti 
many  others,  an  in  that  shown  io  i'l.  Ill,  Fig.  7. 

S  1221.    Diencephalon  (oi.l,  rfrn.-Fig.  88,  110-113,  110-118.  123;  PI.  11,  Ftg.  3.  4; 
PI.  Ml.  Kttf  6.  7.  0-11 ;  PI.  IV.  Fig.  16, 18.  ID;  ^  KWl.     Uray,  A.  Ill ;  ytuOn.  A,  11.  768. 
i^*i.— DemeDcephaliin,  thaUmvocvphaJon,  Intcrbrmln,  'twectibraio. 
The  encophalic  eegiueut  betwe<>n  the  me«eDCephnh>ii  and   the  prOHpncei^halaii.     Its 
kvity  i»  the  dincalla  \^  third  ventrirle  "),  and  its  cltier  ronntitueiilM  un*  the  thaiiUni. 

%  1223.   Dura  (mater),  rf.— Fig.  88:  ^  1104.     Gray,  A.  C0«:  Qiiain.  A.  11.  .'W©. 

Tlift  Rnn  niimil'nne  which  Uurw  the  rrnninl  cavity,  itt  n.-flt-cJed  nyvi  tVo  oawottt  lento, 
rium  (§  SHSi,  and  1«  produced  between  Iho  hel^ispfa»^«  on  tlio  faU  eerrbri  ;  it  la  an  eolo- 
cranial  ptn'orteum. 

Mot  withstanding  ita  fetnioliMt  form,  dura  la  fhiqaently  employed  wltboat  the  attbatan- 
tlv«  mafcr. 

g  123S.    Etniaentiaaaditoria.  Em.  av.^V\.  1.  Fig.  S;  PI.  11.  Fig.  8  :  §1140. 

The  name  was  8ugge8t4^  by  tlu*  senior  author  ( 14.  A'^O)  for  the  dltriinct  r<levation  just 
lalerad  of  the  trapexium.  whenc*^  springs  tlirr  ,V  auditirriu*.  It  is  continuous  niuttd  with 
a  7Vn<<u«  au^tttri'H,  whleli  dofla  not  appear  Ui  the  6gm«a. 
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g  1224.  EodTnu,  end.—Y\z-  HI,  118.  121-123 ;  §  1079.  Qnif,  A,  080 ;  Qoaln,  A. 
n,  640. 

%n. — Epeadyma,  piA  outer  interior. 

The  epithelial  lining  of  the  ooelin,  which  is  reflected  apon  the  plexoses. 

g  1225.  Epencephalon(af.),«pm.— Fig.  88, 104.  110-114. 117;  PL  I.  Fig.  1,2;  PL  II, 
Fig.  8,  4;  PI.  III.  Fig.  12 ;  PL  IV,  Fig.  15.     Grmy,  A,  111 ;  Qoaln,  A,  U,  755. 

The  encephalic  s^^ent  Incladiog  the  cerebMum,  poiu,  pedunetUi,  oolmt^  and  the  oor- 
reoponding  part  of  the  "medolla." 

While  it  la  convenient  to  recogniae  the  aegment,  its  prodse  limits  are  difficult  to 
assign,  and  Spitzka  (7.  165)  inclines  to  abandon  the  segmental  name  altogether.  If  the 
oaodal  houndary  coincides  with  the  margin  of  the  pons,  the  tmpesium  of  man  will  he 
included  therewith,  while  that  of  the  cat  remains  in  the  metencephalon. 

g  1226.  Epiccelia(ac.).(^.— Fig.  110-113,  117;  PL  II.  Fig.  4;  g  1141.  Ora7,A,685; 
Qoain.  A,  II,  612. 

Sjfn. — Ventriculns  quartos  or  foorth  Tentricle,  the  cephalic  part ;  ventricolns  cerebelU. 
The  cavity  of  the  epenoephalon,  covered  by  the  cerebellum  and  valvula. 

g  1237.  Fasciola,  fiet.— Fig.  121 ;  PI.  IV.  Fig.  14,  17.  Gray,  A,  627 ;  Qoaio,  A, 
n,  545. 

Sfpi. — Faada  dentata,  fasciola  daerea. 

The  somewhat  thickened  margin  of  cinerea  along  the  fimbria.  In  man  the  veotrat 
portion  has  commonly  been  called  feucta  dsntata  ;  in  the  cat,  however,  there  is  no  denticn* 
latioQ,  and  the  name  fascia  is  certainly  misleading;  hence  the  senior  aothor  proposed 
(9, 136)  to  employ  fcueiola  for  the  whola 

g  1228.  Fimbria,  finb.—Fig.  121 :  PI.  IV,  Fig.  14, 17.  Gray.  A,  627;  Qnain,  A,  II. 
642,644. 

Sjfji. — Corpus  fimbriatam,  ttenia  hippocampi. 

The  strip  of  alba  fonning  the  border  of  the  bypocampa  and  one  of  tfae  bonndaries  of 
the  rima. 

%  1239.  Fiisnra  ansata,  F.  an. — This  and  the  other  cerebral  fiasiirea  (Incloding  all 
the  fissares  named  in  g  1120  excepting  the  fonr  appertaining  to  the  myebn)  are  briefly 
discussed  in  the  last  part  of  this  chapter.    See  especially  the  Table  of  Synonyms  (§  194S). 

§  1230.  Fissnra  dorsilateralis  (myelonis),  F.  df.— Fig.  112 ;  PL  I,  Fig.  1.  Gray.  A, 
606 ;  Qnain,  A,  II,  49S. 

g  1281.  Fissura  dorsimesalis  («.),  F.  dmt—Fig.  112 ;  PL  I.  Fig.  1 ;  PI.  m.  Fig.  12. 
Gray.  A,  606  ;  Qoain.  A,  II.  493. 

8yn. — The  "  posterior  fissure  of  the  cord." 

g  1282.  Fissura  ventrilateraUs.  F.  of.— Fig.  112, 116  ;  PI.  11,  Fig.  8.  Gray,  A,  606  ; 
Qnain,  A,  II,  493. 

g  1288.   Fissura  ventrimesalis  (ae.),  F.  mnt.— Fig.  90,  100,  109, 112 ;  PI.  II.  Fig.  8. 
Gray,  A,  605  ;  Quain,  A,  H,  498. 
The  "  anterior  fissure  of  the  oord." 

g  1284.   Flocculus,  Jfc-Giay,  A,  634;  Qoaln.  A,  n.  Sia 

We  are  not  sore  that  this  is  represeoted  in  the  cat,  although  It  has  been  homologiied 
by  some  with  the  Lobulua  appendieviari*. 

g  1235.  Foramen  CKcnm  (ae.),  Fm.  ca.— PL  U,  Fig.  8, 4  Gray,  A,  610 ;  Qoaia.  A, 
11.504. 

£^n.— Fossa  ccea— Spitilu.  3,  6. 


srNoxnis  Atm  rsfssexcbs. 


479 


I 


I 


The  naiBB  hero  employepd  wu  uacd  by  Vlcq  d'Axyr  (A.  PI.  XVIIl.  "48"),  aod  i>  jItod 
iD  DiinglittOQ ,-  It  flboald,  we  think,  be  retainetl,  ootwitbittaadiag  tb«  »omewhat  notuiual 
vae  otfi'mnen, 

g  133G.    Foramen  coaarli  (i«},  Pm.  cn.—V\.  Ill,  l>ls.  6, 

The  iotafxal  between  lb«  pot>io.>muiiMura  utd  tbu  Cummiaran  bftb«ORnim. 

g  1887.    Foramen  infundibuH  iax).  Fin.  i/}f.—V\g.  118;  PL  III,  Fig.  11. 

The  orifioo  left  aft«r  KmoTnl  of  the  bypopbyBla  and  InTuDdlbuliuiL 

g  1888.  Fornix  iax.\  f.-Fig.  117. 132  :  PI  II.  V\g.  4 ;  PL  111.  Fig.  18 ;  PL  IV.  Fig. 
t4-a) ;  g§  1144,  1173,     Oiay,  A,  (127  ;  Quain,  A,  II,  MS. 

fif/n. — C'amara,  u-atudo  wrebri, 

A  BaUhanttalar  fibruuii  HliC4-t.  fonning  Buocwsivoly  ibe  Mpbalie  btrandary  of  the  aaU 
sod  ports,  the  roof  uf  ihe  aula,  aiwl  }Mrt  of  the  floor  of  tbv  jtrucwliie.     (Sec  ^  t4A7.) 

The  form,  ooiuitUulioB,  dir«4-4ioa  and  relatiooa  of  th«  furnix  are  exooediiiKly  difficult  to 
dncribe,  and  indeed  ar»  not  fully  understood.  Thr  fnniix  proper  iodades  ttio  following 
part«  :  eotumtut,  tommi$iHra.  eritta.  carina,  dtita  and  Ijfra.  The  fimbria  ann  Its  caudo-lat- 
eral  proloniiiatious  to  tlu'  tipe  of  the  hypocampal  bibultw.  while  th«  fibmiw  laaricnli  ooii8ti> 
tQtiitg  the  rnliimse  are  dt-ncribed  as  beginning  In  the  llialami,  pniwing  rentrad  to  fonu  a 
fignre-of-eiffht  torn  in  the  olblcAntU,  then  paasing  dorsad  jnst  caudadot  the  prsoommiflmn 
til  form  the  laieral  halves  of  the  "  body  "  of  the  fotnlx,  which  again  arc  continued  iniothe 
fitnbrii).  Between  the  thicker  lateral  pans  of  the  body  of  the  fomjx  is  the  tbin  and  Ul- 
deflord  surface  known  as  lyra. 

The  caudal  porlion  of  tbu  fornix  Is  in  eontact  with  the  ventral  aspect  of  the  calloeum 
at  and  fur  a  sliurl  dlstltnet>  latemd  of  the  mveon,  and  the  two  are  oontlnuous  at  (be  sple- 
niam.     Sue  callosom  {%  1 195). 

The  feline  fornix  la  proportionally  much  wider  than  the  human,  and  rosy  he  torn  Into 
several  bandn  on  each  side,  as  indicated  by  the  r  ahaped  Hnen  iti  PL  IV.  Fin.  H- 

§1280.  Genu(M.).^.-Kig.ll7;  PLn.Flg.4;  PI.IV,Fig.l7.  Gray,  A,  838 ;  Qnain. 
A,U.S8tt. 

The  kneo-Uke  ceplialie  eiinratare  of  the  callosara.  ending  in  *ho  rot(rum. 

%  IMa  Habcna,  A.-Fig.  117.  123  ;  PI.  II,  Fig.  4 ;  PL  IV.  Fig.  1(1;  g  1148.  Oiay,  A, 
690;  Qnain.A,  II,  M» 

8i/n. — ■FlsVinuIa.  iiedunculos  eonarii. 

The  ridjf«^  along  the  duran  niesnl  aspect  of  the  thalarans  ;  It  may  be  said  to  be  the  dor- 
sal limit  of  the  mcsal  surrace,  as  the  Sulcus  babcuai  is  the  mesal  limit  of  the  dorsal  aurfaec. 

The  liabena  terminates  on  the  ecpbalic  slope  of  the  thalamus  as  a  more  or  lew  dwtiocl 
tubercle  widch  marks  the  dorsal  limit  of  the  pnHu  ;  it  joins  it«  ploletropo  by  the  Cs.  babe- 
namm,  forming  the  cephalic  boundary  of  the  Fm.  eonarii. 

g  I24I.    Hemisaptum  (^lerebri),  Amjpr.— Fljr.  117:  PL  IV,  Fig.  16. 

This  Is  the  lateral  half  of  the  septum  (luciduiD),  whirh  see  <g  ISliJt :  lt«  mesal  nrfsee, 
the  Area  septalli.  is  joined  with  its  platetrope  by  ennnective  Ibeue  (%  1 187. 4). 

g  1242.  Hemisphatra,  A^rn.— Fijf.  101.  1 10-118.  124,  138 :  PL  I,  Fig.  1.  2  ;  PI.  H,  Fig. 
8,4:  PL  m.Flg.  S.  0,  11.  13;  PMV.  Fig.  14-20. 

Si/n — Osngtlon  hemifpliirrlcnm,  hrmic«febrnm,  Inbns  pruscnrepbaUcus. 

The  lateral  half  of  the  largest  portion  of  the  brain,  oulted  with  its  platetrope  by  (be 
fornix,  eailosum  and  pr^ecommissura.  Its  cavity  Is  tite  proovlis.  and  the  striatiim,  brpo- 
csm|«.  and  (in  man  and  nionkeys)  ealcar  arr  thickenings  or  Involutions  of  the  parleles. 
The  aorfaco  is  coiivoluiwl,  preaeutlng  fissuno  and  gyri.  The  cinerea  is  mostly  near  the 
auifkce,  forming  the  cortex  cerebri.    See  cerebrum,  §  1301. 
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%  1343.  Hypocampa,  Ai»j),— Mr.  123  ;  PI.  in.  FIk-  II ;  PI.  IV.  Fig,  H.  15,  18.  JB  ; 
g  1U7.     Omr,  A.  027 ;  Qiuln.  A,  II.  Ml. 

8gm. — inp><ociunpiu  luiU"''-  ^^niu  Aiumuuta. 

A  UiictcnitJg  Kcd  iovulutiuti  of  tlu,-  pariettMi  ..f  tlie  tn»]]oorDii.  fomting  iu  doar. 

Tbf  cxivvxiiy  omu)titut'm<{  Uie  liy|ioauDpa  corn^iNiuJu  with  a  wolI-nintkMl  cc:fti  fuanicr 
the  F.  hyptxampa.     TW  i-rul  aur&ire  ftlso  pr«8euis  t\\tfJuiKV-ia.  Jinil/ria  ilikI  F.  jtnttiria. 

Tliu  groaotis  ("r  prf  ferriog  tht-  name  emplovMl  lt.v  Vict]  d'Asyr  (A.  Gl,  PI.  Vll.  Fig-. 
I,  8  ;  PI  VIII.  Fig,  3),  and  ancrilwd  by  him  tu  ArBnttiM  and  Vurolitut.  w.tv  brieQy  HiAl^d  l^y 
tbe  Mtuior  autliur  {9,  12S  ;  14,  Ml). 

^  1244  Hrpopbysis  (.u ).  ApV— Fi^.  II),  11?.  IIQ.  117;  PI.  D.  n«.  8,  4;  g  1084. 
Uniy.  A.  (Ql ;  QlulIq,  A.  11,  Oa."} ;  Uidrour,  A.  II.  a.'Sa. 

^^ — Corpu  i^tiutBriaDi,  [iliulury  ffluid. 

A  saboord&te  bum  RnAched  to  tbe  ToWr  duereum  liy  a  tube,  tho  lafuodibuluni.  It 
dcMM  Doi  appear  to  c(>twbt  ol  truB  aorvuus  tiBHw.  and  its  funniuoii  arc  n-bnlly  unknown  , 
bat  it  1«  oouHloal  tliroakfliniit  ttif  vxrU-bralv  surim,  excvpiing  AnipLiuxiu  ;  »t't:  Owen,  I. 

^  l^y    iDCtsnra  hypocaropx,  Ine.  Awp.— Fin.  118;  PI.  IV.  Fig.  11, 

A  auiro  or  1i>m  dlMlnct  cretiatloii  of  tbe  men)  border  of  Uie  l]y)NX«npa1  )ubu>,  when 
it  abuta  against  tb'e  Tractus  opticus. 

^  134(1  Iiifiindibulum  {at.}.  itif.—Fig.  116,  117;  PI.  11.  Fig.  S.  4.  Gny,  A.  031: 
gaala.  A.  II.  fiHS. 

Tbe  abort  ihlo-iralled  tube  by  which  tbe  bypophyids  Is  conoectvd  with  the  Tvbtr 

It  liaa  Kveral  aoii'joatcd  qraonyms,  bat  the  Qatoe  her«  gtren  is  altDOst  aDh-«nKl)r 
employtrfL 

§  1347.   laiula.  Sn*.~Onj,  A.  816;  Qualn,  A.  II.  Sm 

if^.— Insula  Iti'llli.  Oyrl  npenl.  Lnbulus  Fiwune  HvIvM.  Lobol us  Corporis  ttriatl. 
In  nmn  and  monk'Vfi,  nnd  |>crlm|>9  soiii(>  ottuT  matuiniil!i.  tbe  cortox  cerebri  opporile 
the  atriatinn  is  flcvatix)  and  lunru  ur  low  c»nvi>1ut<-<].     By  tliir  B'ltigrowili  of  the  neighlxir- 
itig  rvgioiis.  it  becomes  n«»rly  or  quite  concealed,  whence  the  Jiami;  O^i  fperti.     Tbe 
InsiUa  bos  not  been  tdeaUfied  In  the  eat ;  see  ttruUtitn,  g  1818. 

%  1348.  Interopttcns.  in<7}>.— The  iotcToptic  lobe  of  some  Reptiles  (Spltzka,  4>VS. //): 
we  haTe  not  ohfcTved  it  In  th(!  rat. 

§  1340.  Iter  (m.),  i(.— Bee  m-M-TTfrllA  i§  12flS)  Tbe  enllro  name  is  Wt  «  lc»f."#  ./•* 
ifunrtttm  ttntrieiiliim,  but  as  the  only  other  i/rr  {itrr  rid  infuvd'bulum)  is  rarely  used,  ths 
senior  anthor  has  m^'gi-tfieil  {U.  IS!!)  tbe  idngle  word  as  a  coorenient  dealgnaiion  of  tlw 
ctotrmeled  me»KreMa  ofrasmmals. 

g  1360.  Limes  alba,  Im.  flJl.-Fig.  118 :  H.  I.  Flff.  8  ;  ?I.  H.  Fiff.  8. 

Tlie  [tadix  Ut^ralis  of  the  olfsrTory  lobe  preaenti  tno  diflinct  tracts  or  pbtlit  hi 
which,  from  their  color,  the  senior  author  has  prapaset]  iU,  IW ;  J4.  SSi}  the  doibm  Uioei 
nlba  and  limos  rineren.     Tbe  latter  is  laterad  of  tbe  fonilx. 

§  laTil.  Limes  cioerea,  tm.  rwi.— See  /I'mri  alba  H  13S0). 

g  135*2,  Liquor  cceliartim.  ty  e. — Tlie  liijuor  veulrinilonim  cerebri  The  tupllan  Bor- 
&ees  are  always  rauiMPneil  by  a  M>rona  liquid,  secreted  ]ire«uinnlt1y  by  the  pifxasea.  Wf 
have  never  olmprred  an  abnormBl  iDcrense  of  this  liquid  in  rats,  bat  hydrocephalna  hu 
been  rttoorded  of  Mveral  domesticated  anitnalH  as  well  as  of  man. 

g  1353.  Lobulus  appendicularis  fcet«holli).  LL  ap.—mg.  IIG:  PL  L  Fig.  3 ;  PI.  11, 
Fig.  8. 

The  aaae  baa  been  applied  to  the  mora  or  less  dbitioct  pnjectioti  ooaaiatlng  of  two  or 
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t'lA  nr  kmlnie  «r  tlio  Uioml  1o1>e  of  Die  corcbellum.     It  recta  lu  tlie  Fmm  appen- 
diinilar'got  the  pi^rioitc  bono  (Flg^.  3D,  Pn.  ap.).     It  U  larger  io  dog*  (we  Uilikr,  It,  217, 
Fig.  1 1,  ancl  very  lsrg<-  tml  long  ia  liiv  tx-ar  Kn<i  a««J.     The  naiiie  fivc^ulm  liu  samctlnuia 
been  iptilied  to  It.  bal  it«  hi>aiuli<|fy  wlili  tliat  i<art  of  tUo  bninita  evMM-lluni  is  D»t  clear. 
%  1254.   Lobulus  hypocampa,  U.  Autp.— Pig.  116;  PL  I,  n^.  1 ;  PI.  U,  FJg.  8;  PI. 
U.  Fig.  8;  PI.  IV.  Fig.  14,  17. 
Sfn. — Alveus  i*|,  aubiculiiin  (1),  iiTfituWnuiUa  Dalif(>niii«. 

Tbo  stniur  autlior  Uail  stiggt-siM  *U.  133)  for  tlito  tlie  »\ng\tt  name  montieutu*,  but 
witliilrcw  it  (i:#,  i'M)  oil  tli(>  refiivatMiIaiion  of  Spitaka  (7>  165)  that  the  name  had  baeo 
}|ili«4l  lo  a  part  of  tlie  rwrebellum. 

i  1S35.  Lobus  lateralis  (cerebelth.  £.  ^— Fig.  110 ;  PI.  I  Pig.  1.  13 ;  PI.  tl.  Fig.  8  ; 
>1.  IV,  Fig  1-1      «my  A.  831 :  Quaiu.  A.  H.  317. 

Sgu- — The  latf  m!  toht!  of  tli«  ciT<>lR'IUiin.  This  and  the  mfeal  Inhe  or  Tonnis  are  not 
welt  ()efln«(l  from  each  utliitr.  The  Labnltu  appendietUarit  is  an  appendage  of  the  L. 
latfralla 

i  123(1,   Lobiis  olfactorius.  L.  of.— Fig   ItO,  117  ;  PI.  I,  Fig.  1.  S  .  PI.  n.  Pig.  8,  4 ; 
PI  IV,.Pig.  15-19.    (ir«y,  A.  630  .  Quuio.  A.  II,  500. 
I      Sffn. — Dulbus  olfdccnriiu,  olfactorf  lube,  olfactory  nerre. 

'  Tbe  eolargiHl  oxtremliy  of  cocb  half  of  tlio  rblqracepbalon  which  gireA  off  the  olfne- 
tory  Derre*.  Id  tnaa.  tt  and  tbe  rnia  are  so  amall  aa  to  ha\*e  been  called  olfactory  ditvo. 
Ii  ci)nUiiiB.  how-i'VLT,  a  distinct  rlititoccclia  ;  see  ptro  lod  pn. 

i  1337.    Lojus  temporaUs,  L.  tmp.—Pl.  I,  Fig.  2  ;  PI  II,  Rg.  8;  PI.  UI,  Fig.  9  t  PL 

.  Kg.  14.    Gray.  A,  616 ;  QiiaiD.  A,  II,  030. 

That  {HirlioD  of  the  bctninplierv  wlikb  la  candad  of  the  Bylrian  6norp.  Ita  doml 
iiiiiit  is  twit  ilvfiiied.  Its  Tcacni  end  Is  the  Lobulm  hypttcampa,  and  the  anrfaoe  reniro- 
uioMd  of  tbu  /'.  po*trhitini»  is  tliv  Tractut  purirhiiM'u. 

%  ISSa   Lyra  (of.),  /jr.— Fig.  183  ;  PI.  IV,  Hff.  14.    Oray,  A,  «38  :  Qualn,  A.  II.  M4. 
Sifn — PsaUeriuin.  corpus  paalloides.  lamina  inedullarit  Iriangnlarls  cerebri,  spatiam 
trigonnm. 

»Th[8  name  i«  mp|'li«*il  to  jiart  of  (ho  ven'rml  uurftteo  of  llio  furuil.     It  is  not  wf  II  defined. 
%  19S9.    Medicommissura<.(K.l.  wm.— f-lg.  117.  133;  PI  U,  Fig.  4  ;  I'l.  Ill,  Fig.  Q.  13; 
I.  IV,  Fig.  W:  gU«.    Oray.  A.fWO;  Quain,  A.  II.  MO. 
8ifn. — ComraiiKura  media,  cnuiinixsum  mollis,  (liv  middle  nr  s»fl  cnmmtssurv. 
Tlie  junction  of  tbe  two  thalumt  )n  t^w  dorsal  |>arl  of  thu  dlnccelia.     It  lUM^ms  to  comilflt 
of  cells  rather  than  BImis. 

9  13110.  Medicornu,  mtrw.— Fig.  11»,  118.  IIP.  131  :  PI.  ni.  Fig.  11 ;  PI.  IV,  Pig. 
14,  19:  i  1147.     Uray,  A,  02Q;  Qnain.  A.  II,  Ml. 

Si/H  —Coma  medium,  omu  deseendvns.  rornu  Infcrias.  digital  carity. 
The  rtrongly  cun,-cd  extcDAion  of  tlii>  cella  media  of  tbe  prootslia  to  the  tip  c^  tlio  L. 
^^IKOporatto ;  ita  floor  is  formed  by  the  hy|Ocampa. 

^P    9  1361.  MedipeduncnIosfoerKbrlll),  mK— §114<-    Oraf,  A.  033 ;  Qnsin,  A,  II,  SIO. 
Sjfn. — Pednncolos  medius.  eras  meriiouit  prooeaeus  a  OM«l>e)k>  ad  pnntem,  braelUttm 
pootla. 

The  snbcylindrical  libMus  mniRt  cmnrctiog  the  \wn»  with  tlin  rf>ri>bfllum.  It  i^  arr>r- 
kung  and  coni't^led  by  (1ii>  Ir  Isturalia     U  «vaa  tiHllud  pmtJfnteAiutii  by  tbe  seaior  aulhor 

r,  186|  undf  r  a  mm{i{irpheiisinn- 
S  136-i.  Mesencephalon  «IE.),  matn.— Fig.  110-114. 116-118;  g  I(H1      Uray,  A.  Ill ; 
QtiaiD,  A.  II.  7.M. 

1^  —Midbrain.     It  embiaooa  iho  eptie*.  poitoptie4  ViA  erura. 
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%  1303.  Ueaocttlia  iai,\  mse.—rig.  UO-llS.  117 :  PL  a  V\g.  4;  g  1055.  0^7,  A. 
680;  QnaiD.  A,  11,552. 

^fn. — Aqosdoctus  St!tu,  iter  a  tertio  ad  qomttam  Tentrimlmn.  rentrictUos  optkiu. 
ventricolaa  meft-n»phalL 

The  mcHencepluiic  eavitv,  roclooei]  by  the  CTuia  cerebri,  tbe  opUd  and  poetoptici,  and 
opening  cephatsd  into  the  diacoelia  and  candad  into  the  epioelJa. 

%  1244.  Hetacoelijt  (az.),  mtt.~-Vig.  113,  117  ;  PL  U,  Fig.  4 ;  g  1066.  Orar.  A,  685 ; 
Qnain,  A,  II,  512. 

Bifn. — Ventricalas  qaartoA,  candal  portioD.  Aa  has  been  admitted  (g  1225),  it  is  diffl- 
eolt,  perliapa  impossible,  to  define  accotmtelj  the  limits  of  the  metaccelia  and  epieotlia. 

g  1365.  Metaplexos.  mtpz.—Fig.  116  ;  Fl.  II.  Fig.  S.  Lnscbka,  A,  PL  UI ;  Qnj.  A, 
636  :  Quain,  A,  U,  513. 

8ifn. — Plexus  choroidens  Tratriaili  qnarti,  plexus  ehonndeas  inferior. 

We  have  not  yet  satisfied  oDiselves  reelecting  the  natnre  and  connections  of  this 
plexos,  and  have  prorisioaallT  designated  tbe  prominent  plexus  between  the  dorsal  buidn 
of  the  medolla  and  the  oerebeUmn  as  the  metaplexos  lattralu. 

%  1200.  Metencephalon  (nr  ),  mten.— Fig.  110-113, 110 ;  PI.  I,  Fig.  1,  2 ;  PL  U,  Fig. 
8,  4 ;  PI.  III.  Fig.  12.    Oiay,  A,  111 :  Qnain,  A,  II,  7S5. 

£^.— Medulla,  as  far  as  the  pons.     See  %%  lOGl,  1225. 

g  1267.  MeUtelft  (oe.).  mttl.—F\g.  Ill,  113,  116;  PL  H,  Fig.  4;  PL  HI,  Fig.  18. 
Lnschka,  A,  PI.  III. 

Sjfn. — Tela  nhoroidea  inferior. 

Notwitheitanding  this  atrophied  roof  of  the  metaooelia  is  so  obvions  with  Amphibia  as 
to  have  been  once  mistaken  for  tbe  cerebellum,  it  is  asually  ignored  in  the  dissection  of 
the  mammsliao  brain,  probably  becsose  of  its  tenuity  and  its  liability  to  be  torn  off  with 
the  cerebellum. 

As  bas  been  stated  In  Bevciml  places,  there  is  much  to  be  learned  respecting  the  struc- 
ture of  tbe  metatela,  the  arrangement  of  the  metaplexos  and  the  "  Foramen  of  Magendie." 
The  probability  of  the  existence  of  tbe  latter  is  iacreased  by  tbe  experiments  of  Weet- 
hrook  (1),  which  shoald  be  repeated  upon  the  cat ;  detailed  descriptions  and  enlarged 
figures  are  required  (§  1082). 

g  1268.  Myelon  {«.).  my.— Fig.  88,  104,  lOft-113,  116;  PI.  I,  Hg.  1.2;  PI.  H,  Fig. 
3,  4.     Gray,  A,  604  ;  Qoatn.  A,  II,  469. 

Sffn. — Medulla  spinalis,  spinal  cord,  spinal  marrow,  chorda  spinalis. 

It  is  described  in  g  1006  and  in  connection  with  the  figures  above  named. 

g  1209.  Nervus  abdncens,  N.  ah. — This  and  the  other  crauial  nerves  (i-xii)  aie 
treated  of  in  the  next  chapter.  The  ectal  origins  are  shown  in  I^^.  110  and  iu  PL  II. 
Rg.  3. 

g  1270.  Obex,  oft.— We  have  not  yet  identified  this  in  the  cat  It  is  mentioned  by 
Spitzka  (ijt,  18),  and  also,  we  tliiok.  by  Meynert  (Strieker,  A). 

^  1271.  Olivo,  <>fe.— According  to  tbe  Am.  Jour,  of  Neurology,  etc  (1, 102),  the  elen- 
tioo  called  Area  elliptiea  (Fig.  116  ;  PI.  II,  Fig.  3,  Ar.  el.)  represents  the  oUva  or  CorpM 
olitarium,  not  withstanding  the  funiculi  of  the  N.  hj/poglouua  emerge  laterad  of  it. 

g  1272.  Opticus  (Lobos),  op.— Fig.  110-113,  114,  116,  117;  PI.  II,  Fig.  4;  PI.  IU, 
Rg  7,  8,  9, 12 ;  PL  IV,  Fig.  18, 19 ;  g  1142.     Gray,  A,  681 ;  Quain.  A,  II,  561. 

S^n. — Corpus  big<?iiiinuro  anterius,  natis  cerebri,  one  of  the  corpora  qnadrigemiii>) 
cephalic  lobe  of  the  mesencephalon. 

Afl  Hccn  in  PI.  Ill,  Fig.  7,  8,  9,  tbe  opticus  is  more  regularly  convex  and  1e«  elevated 
than  the  postopticus. 


srxoyrMS  akd  REFJiRsycBS. 


483 


i  1373.    P«n  (olfRrtoriuR),  p<T.— PL  IV.  Fig.  10;  g  DSD.     >lf7nort|Siricker.  A,  F1«. 

»  Da-iii-  wn j  jtruptjecd  bjt  tbf  senior  nullior  (9,  \9Si  for  tlie  «nfi^r  ecta]  Uyer  of  ihe 
Loba*  vififloriua  from  wliirli  tba  olfuctnnr  iiMrrfM  arifte.  Tbe  word  signi6e«  a  kiud  of 
boot  nude  of  raw  hlttL\  and  aeonio  more  a]>proprialo  than  the  term  BtUdus  til/aetoriuM 
iu«d  bj  Urynen  (ritricker,  A,  QTU 

I  tari  Pes  (olbutorioB),  jw.  vf.— Ft  TV,  Fig.  10;  ^  1189.  HnyueK  (Strieker.  A, 
Wg-  Ml). 

This  DAine  ff-as  prt)po6«d  b^  tb«  itentor  autUor  (0, 138 ;  t4,  S38)  for  tbe  eotal  and 
ftbroofl  poriion  at  the  LubuB  oUactnriiiB.  It  is  in  hitmiooy  with  the  teru  crux,  alreadj  in 
I  no,  and  with  pfro,  which  was  proposed  at  tbe  aune  tlnio.  and  lew  apt  to  bo  mbuudemtvud 
titao  thu  term  Labru  ot.  used  io  litis  ruitrictcd  Mrnse  by  Mcroerl  (Slrickcr,  A.  071). 

g  I2Tri.  Pia(mater),  pj.— FiR.  Ul.  112,  121-133;  ^  1078.  Orar.  A,  000 :  guaia.  A, 
U,  S71. 

£^n.— Meninx  Taacutoiia,  iiictiibrana  vawiilo«a,  mctnbrana  t«aala. 
\       The  immodUtu  enrnlope  of  th«  myHeiicepbaloD.  dipping  Iota  tlie  fiMnrea  and  flup*.- 
portloK  tht>  r(«84-ls.     Ita  relations  to  tbe  tebs  and  plexuiten  an*  not  fuilT  uadontood. 

g  1276.  Pons  (Vaiolih.  (a*.),  pn  — Pig.  110.  11$;  PI.  U.  Pig.  3.4;  VI.  III.  Rg,  9,  IL 
Qrtj,  A.  010;  Qanin.  A,  IE,  nil.  7.VI. 

Sjfn  — I'ons  or^^^l:>^•lli,  tabt^r  nnnjlare,  protalienintia  bnwtarin 

Tbe  bridge  like  mass  u|wii  tbe  baala  encepbali  connecting  the  two  sides  of  tbe  cerebol- 
1am.  U  tonofit  prmnioL-ut  laodnurk  of  the  tuammfillau  brain,  and  U  not  pre«cat  with 
tbe  lover  Tertobmteti. 

.913:7.  Porta, />.— Fig.  110-118.120.  133;  Ph  ilL  Rg.  18;  PL  IV.  Fig.  14.16,  18. 10 : 
HMSu     Gtay,  A.  &i'.) ;  Quain,  A.  11.  M4. 

Sjfn. — Fonuneii  .Monroi.  latoral  orifice  of  tlie  y-sbapcd  Fomnira  Mnnrni 

ThlA  cnore  or  Ima  mnnrirtod  mmniiinlcalion  bi'tweea  llie  mila  and  tbft  procoelia  is 
deaoribed  in  oonoertlon  wiib  the  figurm  abow  named  and  in  §^  1090,  1145,  IIM.  The 
Taaannn  for  adopting  the  alngb.'  word  in  place  of  tbe  com|>ouad  torm  have  been  glvon  by 
the  senior  author  (3). 

^  I97>*.  Portio  depressa  (prsperforati),  Pt.  d. — Tbe  eaadil  and  depresited  portion  of 
[tbe  tLonu)  pneperforatus.  which  eee  (g  1208). 

%  1370.  Portio  diencephahca  (Cmrta  cerebri).  Pt.  A>a.— Pig.  116, 118 ;  PL  til,  IHg.  0, 
'11 ;  g  1142. 

Id  Ihe  cat  the  Cms  cervhrl  )■  tmrerinl  by  the  dmbla.  and  lla  ventral  nu-Cace  it  Min- 
iated thereby  into  a  caadal  or  roeitencephalic  Tx:irtJtin  and  a  cephalic  or  diencephalic  Thn 
latter  proscnta  a  longitudinal  ridge,  tneead  of.iTbich  in  the  qaadnuu,  while  tbe  imsigenkn- 
Istnra  lie*  just  lutvrad  <jf  it 

§1380.  Portio  meseacephaUca  (CYuris  cerebri).  Pt.  nuco.— Fig.  116,  118;  PI.  II, 
Fig.  3:  PL  UL  Fig.  11 ;  ^  1143. 

Tbls  Is  the  paK  of  tb<;  cnu  which  la  Tiaiblo  upon  the  unduaected  brain  between  ibe 
pooa  and  tlie  heinispliere.  Bee  OruM  ctreM  {%  1310),  eimbia  {%  1:203),  and  Pivtio  dietict- 
fkaiiea  (^  1279). 

%  1281.  Portio  promincDS  fpnp|H-rforati),  Pt.  p. — Tbe  cephalic,  oteroted  and  oaually 
ferrowed  portion  nniif  il^Kua}  prwperforatus,  which  Bee  (g  1391)1. 

g  198'^    Portiplexus,  ppx  -Fi^  118.  13S. 

This  aame  wa«  fnipof-d  by  the  wuIt  author  <0.  ISO)  lor  that  araaU  portion  of  the 
^exns  which  bangH  in  lb(>  porta. 
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%  1283.  Postcommissnra  (oc.).  pM.— Fig.  HI.  112,  117;  PI.  II,  Fig.  4;  PI.  Ill; 
g  1148.     Gray,  A,  630 ;  Qiuin,  A,  II,  646. 

^n, — CommiBBora  posterior. 

Composed  of  tranaTerse  fibers  forming  the  candal  part  of  the  loof  of  the  diaocelia,  and 
thm  joining  the  dorsal  portlona  of  the  thalami. 

§  1284.    Postcomu,  peu.—Gnj,  A.  625  ;  Qualn,  A.  II,  542. 

Syn. — Comu  posterina  ventriculi  lateralis,  cavitas  digitata. 

This  caudal  prolongation  of  the  proccelia  ia  oormall;  present  oalj  in  man,  monkeyB, 
seals  and  cetacea.  The  hydrocephaloos  brain  of  a  dof^  reported  hj  the  senior  aathor  (,23) 
presented  a  distinct  postoornu,  so  that  perhaps  it  may  be  regarded  as  normally  rudimentary 
or  undeveloped  rather  than  totally  absent  in  the  ordinary  mammals. 

g  1285.  PostgenicuUtum,  p^n.— Fig.  118  ;  PL  III,  Fig.  7-11 ;  g  1144.  Gray,  A.  681 ; 
Qnain,  A,  XI,  552. 

Syn. — CorpoB  genicnlatom  internum. 

The  elevation  at  the  aide  of  the  dienceplialon,  between  the  Tractus  opticos  and  the 
dmbia.     It  is  propoitionally  much  larger  in  the  cat  than  in  man. 

§  1286.  Postopticus,  p^.-Fig.  114 ;  PI.  II,  Fig.  2 ;  PI.  Ill,  Fig.  7-9 ;  PI.  IV,  Fig. 
18,  19 ;  g  1142.     Gray,  A,  631  ;  Quain,  A.  II,  551. 

Syn. — Testis  cerebri,  corpus  bigeminum  poeterius,  one  of  the  corpora  qnadrigemina, 
candal  lobe  of  the  meseocephalon. 

The  marked  elevation  just  ceplia^ad  of  the  cerebellnm  and  valvnla. 

g  1287.  Postpedunculus,  ppd.—%  1141 ;  Gray,  A,  635  ;  Quain,  A,  II,  616. 
Syn. — Processus  e  cerebello  ad  medullam  oblongatam  ;  restibrachiom  (Spitxka,  7, 161^ 
The  fibrous  fasciculus  passing  from  the  dorsal  aspect  of  the  metenoephalon  dorso- 
cephalad  to  the  cerebellum,  mesad  of  the  medipedunculns. 

g  1288.  Praegenicutatum  (Corpus),  prgn.—VX.  III.  Fig.  7-8 ;  g  1144  Gray,  A,  681 ; 
Quain.  A,  n,  552. 

Syn. — Corpus  geniculatum  externum. 

There  seem  to  be  no  distinct  lines  of  demarcation  between  the  Tnctns  opticna,  the 
pi»geniculatum  and  the  thalamus. 

§  1289.  Postperforatus  (Locus),  (of.),  pp/.— Fig.  1 16,  118  ;  PI.  II,  Fig.  8  ;  PI.  Ill,  Fig. 
11.     Gray,  A,  621 :  Quain,  A,  II,  535. 

£|rn. — Locus  perfomtua  posticus,  pons  Tarinl. 

A  small  triangular  area  overhung  by  the  albicantia,  and  presenting  a  few  pores  for  the 
transmission  of  vessels.    It  is  apparently  smaller  than  in  man. 

g  1290.  Prsecommissnra  (a*.),  pre*.— Fig.  Ill,  112, 117 ;  PI.  II,  Fig.  4  ;  PI.  IV,  Rg. 
H  16,  17  ;  §§  1067,  1153.     Gray.  A,  680  ;  Quain,  A,  II,  546. 

Syn. — CommiSBura  anterior  cerebri. 

At  the  meson  ibis  commissure  Is  a  sabcylindrical  fibrous  fiuctcolns  just  cephalad  of 
the  ColumniB  fomicls.  It  expands  laterad  and  reaches  the  striata  and  Cron  olfactoria, 
which  it  thus  connects  across  the  meson.  In  man,  according  to  Heynen  (Strieker,  A,  680), 
the  connection  of  the  olfactory  lobes  with  the  commissure  is  slight. 

§  1291.  Pnecornu,  preu.— Fig.  118,  120;  PI.  IV,  Fig.  15,16,18,19;  §1140.  Gray, 
A,  625  ;  Quain,  A,  II,  541. 

Syn. — Comu  anterius  ventriculi  lateralis. 

The  cephalic  portion  of  the  proccella.  It  is  quite  high,  but  oompressed,  the  striatum 
projecting  into  it.  The  ventro-cephalle  end  narrows  suddenly  to  become  continooDS  with 
the  rhinoocelia. 
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g  ISOS.   Pnepedunculus.pr^.— ^  IHI.     Grav.  A.  035:  Qtuin,  A.  II.  57(t. 

Sga. — Pedunculua  rurubulli  8up«ri>>r,  )t^>c4««u8  h  oiintbello  ftd  tatitim,  rnis  rerpbelll 
auperiuA,  u^tibnchiom. 

Tlie  prvpedutiAiill  exb-od  from  ttie  ci^rebeUum  to  tb«  boAe  of  \hf  poMopticl,  aud  Torm 
the  wftlls  of  tliu  a-pttftllc  and  longer  |«ri  ol'  the  eplcoUft. 

g  1393  Prjcperforatus  [Ij^cob).  prgf.—Fii.  116,  116  ;  PL  II.  Tig.  8  ;  PI.  Ill,  Fig.  11. 
Qray,  A,  <til  ;  Quaia.  A.  II.  TifM. 

SifH. — Loctu  [Xtrforaitu  anterior  i.  aaticnB,  Bnterior  pertomeA  space. 

The  irregular  area  jiiat  d-jihalail  of  the  chiiuina.  In  man  ll  U  ci)mparatirclf  saian,  hut 
io  thtr  cat  it  ia  larjifvr  auil  prML'utu  two  qoitti  distinct  portkHiK.  a  n-pballc  which  U  tuurt-' 
or  leas  elevmt«d  aud  ort«a  diatiuetljr  marked  by  lonf^itiidinal  furrows  and  ridgw,  and  a  cau- 
dal whkh  la  nuaUer.  depremiMi,  and  smooth  •^xcepttag  fi)r  the  TascaUj  porforalioiu  whtch 
eharaetorlKe  the  entire  art-*.  Thp  two  diriaiona  an?  hence  uamcd  Fvrtio  prominent  and 
Partio  depretuL  Bt-tweun  the  doprpssL-d  p<irtioiiti  is  the  slight  grav  i-lvvatutn  itf  the  terms. 
farmlDg  |Hirt  of  tlte  floor  of  the  ItcceMiia  opticuR. 

%  13M.  Procoelia.  pnr— Fig.  110-113  ;  PI,  IV,  Fig.  IS.  18.  18. 19,  g  1064.  Ong-.  A. 
«34  ;  Quain.  A.  II.  S»0. 

%/!.— Vfittricalua  latanJls.  veotricalus  tricomia,  latiTentrtcnlos,  firat  or  second  vvi\- 
ukim. 

Thr  lalt>ral  caritj  of  the  proaencephalon ,  communicating  through  tJte  |iortA  wiili  ihv 
aala  and  tlius  with  its  plautrope,  and  with  the  mosal  Mrica  of  ealis.  C«p1tulad  ii  opens 
into  the  rhiDOCtElia. 

g  laOS.  Proplexus.  prpi.~Fif[.  US,  ISl ;  I'L  IV.  Fig.  15. 18 ;  gg  10011,  1140.  (Iroy. 
A.  427:  guAin.  A,  II,  545. 

l^yn. — Plexus  choroldeos  vuutriculi  lat^nUia. 

Hie  Uu^r  part  of  this  plexus  of  ilio  proccelia  Is  fannM  by  the  Intrusion  of  the  velum 
or  of  vcMcb  iheruof  betweeo  the  fimbria  and  the  Sulcus  limltons  bo  u  to  sppvar.  nUl  cov> 
chm]  by  eudyma.  in  the  medicornu.     Its  length  thun  coincided  witli  tliat  of  the  rima. 

A  smaller  portion  of  Iho  propli-xus  projcvta  laterad  into  the  fitvoorua.  as  ahown  )n  PI. 
IV.  Pir.  If*. 

Kt'sjH'ctlog  the  continolly  of  the  padyma  upon  the  prnploxos.  «*  Toihl  (A.  HI.  "04l ; 
Balfo»r(A,  II.  iiHi.  Fig.  2m.  201|:  Mivart  (B,  207);  Gray  (A.  OZTt;  Quaio  (A.  II.  MG\. 

9  liM  Prosencephalon  (««.).  pr<"H. — r.g.  nO-llS;  PI.  T.  Fig.  1,  3  ;  PI.  11. Tip  8.4: 
PI.  III.  Fig.  5.  0,  11.  13  :  PI.  IT,  Fig.   14-30 :  ^g  1061.  1138, 1145.     Uray.  A.  Ill :  Quain. 

A.  11. ..:». 

Syn — Cerebrum.  ht-MiiUphnrir,  fort-brain. 

Tlte  eaviiies  of  the  pnxioncephalan  nr«  ilio  auia,  the  porta*  aud  the  piveaiiA 

%  12S7.    Psendoccclia  loe.).  pa-.— §^  lOM.  1137  {4M102v2V     Gray.  A.  (87:  Qualn.  A. 

n.s4a 

4nL— Ventrtcnloa  qnlntua.  n>atriculua  aepU  pellucidi,  Tentriculns  SylvU,  indsura 
opptl.  alnus  seiiii  t«nucidi,  flfth  Tentrlrli;. 

In  man  the  meMiI  BurfiicM  of  the  hemii*pher*«  betwenn  the  eallosam  and  fornix  are 
sctAratad  by  ao  interval,  the  "  fifth  Vfntricle."  In  the  cat  the  two  bcnilwptt  an  in  con- 
tact, and  the  paeadoctElla  does  not  exist. 

9  ISOe.  Pyramis,  Tiy.— Fig.  110;  PI,  n.  Fig.  3,  4:  fS  1140.  Qny,  A.  613;  Qtiaia,  A. 
It.  004. 

£|m. — Corpus  pymmidale.  prepyramid.  vvnlripymmlcl,  anterior  pyramid. 

At  tho  side  of  the  meson,  \uiit  caudad  of  the  pona  and  axtcndlng  a  Ultla  candod  of  the 
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Area  ovalis.  The  pfrsmids  are  commonly  reguded  as  oonUiiaAtiotiB  of  the  lateral  mtber 
than  of  the  ventral  columns  of  the  m;elon. 

The  use  of  the  short  term  pjframia  was  en^^ested  hj  Spltska  (7, 16S). 

The  "  decussation  of  the  pyramids  "  does  not  appear  at  the  aorfaca,  bat  may  be  demon- 
strated by  divaricating  their  caudal  portions. 

g  1299.  Quadrans,  ;.— Pig.  118  ;  PL  III,  Fig.  9. 11  ;  g  1144. 

This  name  was  proposed  by  the  senior  author  {!/,  136 ;  14,  544)  for  an  area  of  the  vetir 
tral  aspect  of  the  Cms  cerebri  which  is  approximately  the  fourth  of  a  circle.  It  is.  not 
always  distinctly  marked. 

§  1300.  Radix  intermedia  (Craris  olfactorii),  Sx.  in.—Qnj,  A,  638;  Qoain,  A, 
II,  537. 

^^n.— Radix  media,  the  middle  root  of  the  olbctory  tract.  As  stated  in  g  tl61.  it  is 
not  apparently  differentiated  in  the  cat. 

This  and  the  two  following  technical  terms  for  the  olfiw*ory  "  roots  "  were  proposed  by 
the  senior  author  {0, 130  ;  14,  638)  as  less  apt  to  be  misunderstood  than  the  ciurent  ver- 
nacular words. 

g  1301.  Radix  lateralis  (Cruris  olfactorii).  iiJ.  I— Fig.  U6  ;  PL  II,  Fig.  8 ;  g  1161. 
Gray,  A,  688  :  Quain,  A.  II,  586. 

i^i^.  — Radix  externa,  external  root  of  the  olfactory  tract. 

See  Limes  alba,  §  1250. 

g  1802.  Radix  mesalis  (Cmris  olfactorii).  Rt.  nu.— Fig.  116  ;  PI.  II.  Fig.  8,  4 ;  £^  116L 
Gray,  A.  637  ;  Quain,  A,  II,  637. 

8i/n.  —Radix  interna,  inner  or  internal  root  of  the  olfactory  tract. 

Iq  man  this  root  is  wholly  venttal  In  position,  but  In  the  cat  it  passes  obliquely  mesad 
and  is  continuous  with  the  region  l>etween  the  poetradlcal  and  pmradical  fissures. 

§  1308.  Radix  motoria  (Norvi  trigemini),  Rr.  mt. — The  smaller  motor  root  of  the  N. 
trigemiiiua  ;  aee  Chap.  XI  and  PI.  II,  Fig.  3. 

§  l:t04.  Radix  sensorta  (Nervi  trigemini),  Rx.  m. — The  larger  and  oeusory  root  of 
the  N.  trigeminus  ;  see  Chap.  XI  and  PI.  II,  Fig.  o. 

g  1805.   Recessus  aula:  («.),  R.  a.-Fig.  117 ;  PI.  11,  Fig.  4 ;  PI.  IV.  Fig.  14 ;  g  117»r 
The  slight  space  between  the  Colnmnas  fomicle  just  veatvad  of  the-Cfista'and-daBad 

of  the  pnecommissura.     Its  cephalic  wall  is  exceedingly  thin  and  has  not  received  a  spedsl 

name,  bat  is  evidently  a  part  of  the  original  terma. 

%  1306.    Recessus  opticus  (<u.),  R.  op.— Fig.  117,  118  ;  PI,  II,  Fig.  4 ;  PI.  UI,  ^.  UL 
Ab  best  »een  in  PI.  Ill,  Fig.  11,  there  is  a  distinct  recess  just  dorsad  of  the  chiasma  on 

each  side.     It  seems  to  correspond  with  what  Mihalkovics  (A,  79)  calls  by  the  name  above 

given.     Together  they  constitute  the  ventro-cephalic  part  of  the  aalik 

g  1807.  Recessus  praepontilis  (ae.),  R  prpn.— Fig.  116.  117,  116 ;  PI.  II.  F^.  8,  4  ; 
PI.  Ill,  Fig.  11. 

This  name  was  proposed  by  the  senior  author  (9,  186:  14,  538)  for  the  mesal  pit 
formed  by  the  overhanging  of  the  cephalic  border  of  the  pons ;  it  is  sometimes  quite  de^. 

%  1306.  Regie  aulica  {az.),  Rg.  a. — This  name  was  proposed  by  the  senior  author 
(9, 136  :  14,  538)  for  the  complex  region  about  the  aula.  Within  a  radius  of  1  cm.  from 
the  Crista  fomicis  occur  a  largo  number  of  parts  the  structure  and  relaHons  cf  which  are 
inadequately  known  and  far  &om  easy  to  elucidate. 

g  1309.  Restiforme  (Corpus),  rrt.— Gray,  A,  611 ;  Quain,  A.  H,  506. 

8yn. — Cms  e  cerebello  ad  mednllam. 

This  part  of  the  meteDoephalon  is  not  distinctly  shown  upon  any  of  the  flgon^  aad  we 
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kve  not  socaratKlj  voin[)an«i  it  witb  tlte  oirrv«poni)iug  jmrt  iii  man.  A«  imlicuUi]  b; 
llic-  xyrxinytii,  thi.-  rt-ttifurme  u  Minu-tiniiii  rot^nlt.<4l  as  iileiiljval  with  tlie  iHntprdunfuluB, 
Imi  rven  if  thejr  raiitain  the  aamn  6b(tre,  the  luttiT  «liuuld  iirulinbly  b«  definwl  >«  the  cuU' 
tiiiuirtiun  ■>r  tli«  I'uniii.*^  CO  llio  oivbi-lluni  (Qd&Jii,  A,  II,  JSOj). 

fietwMD  the  n'stifarni*^  and  iti"  Area  untlU  ii  a  smooth  rounded  elevaUon  which  we 
bars  DM  be«u  able  U>  idoutiry.  Nt-nrly  oppooiie  the  otrpballc  ciid  o\  tbv  Area  clliptica  it 
erased,  appareatly  covnrcd  in  hy  tliv  imlun  nf  tliv  parta  at  Ita  Bid««. 

g  131(1.  Rhioeocephalon  («,  •.  rA*i»— Fig.  110-112.  110.  117;  PL  1.  Fig.  1,8;  PI.  a 
Pig  8.  4.  PI.  IV.  Fitr   15-10;  i  KXtl.     Quuiu.  A.  U.  ;3.V 

This  name  aaeou  tu  bxvu  bL-eu  empKiyed  Urn  hj  Owon  lA,  I,  383)  tA  a  rcmvi'iilctu  dea- 
i^ntjon  of  the  cA^Uity  lobnt  aDd  their  crura.  The  ubserraUoiu  of  MUuoa  Mun^buU  (.7), 
•a  pnMeai«d  by  Ualfuar  (A.  II,  383).  requiru  contiUIoruble  mtKlificatioD  of  the  rkwa  bi>ro 
adaptHl  mpectiiig  tho  oonsiUutitiii  uf  the  rncvphailc  MrgnieotK.  The  lorm  rhinencephata 
IsbwhJ  bv  Ualfour  (A.  II.  ZK):  %  1130. 

^  1311.  RhiDocalia,  Tkf.~V\g.  110-112;  PL  IV,  Fig.  16;  g  1150.  Gmy.  A.  llff; 
Uernert  (titrirkcr.  A.  Fin.  301 1. 

^fn. — Vtntrtrulus  lotii  ultiictiirii.  vvntriculUB  rhtocnccplialii-iui.  vrtitricnUu  olfactoriiu. 

Tilt  cavity  of  thi>  Ijobus  i>lfai>turitui.  «>iumuuiciit'li)g  with  the  vrutn>-CL-]ibalic  part  of 
llif)  prwooriin.  Tlinutih  alender  in  the  oat,  it  ia  perfrictly  diiuinn,  but  ig  dtlif  r  ublitt*rat«d 
tn  tbu  adalt  human  subJMrt  or  so  nuall  aa  ti>  have  CBCaped  notice.  The  human  ulfactorr 
bha  are  tardy  ubtalntJ  '.-a  a  Bt  eondilkm  for  accnnte  <^Mer*atiotL 

S  13ia.  Rinia,  r.— FiR.  lift.  131;  PLUI,  FIg.ll;  PLIY.Fig-H;  ^1088.  n-M.llM. 
Uny,  A,  fU?  :  (^u&in.  A,  II,  Ml. 

tijln. — KUua  tni[uv«THi  ct'robri  tnaf^tui.  (taatira  tntueTi.'na  mof^na,  fiaBOia  BichatU. 

The  tin*.'  of  ntropby  or  abtogation  of  thp  prDp<>r  uorvnui  jiarii-ti's  of  the  proooeUa  from 
tbo  doml  <'0'j  of  thv  porta  to  nt-ar  the  Up  of  the  modicuniu.  Alon^  thia  line  (herv  «Dliin 
ellhor  tbo  tonr^n  i>f  thu  vl-Iuid,  which  Is  a  fold  of  pia.  or  vemels  therefrom,  tu  oonstitot^ 
Iht]  j/r»pif-euM.  Since,  however,  Iho  andyma  ia  cantinacd  fmm  the  marijfins  of  t}ie  rinia 
ii|nn  tlu*  intruded  plu  or  re«eola,  theae  latter  can  be  Mud  to  enter  the  pronelia  only  In  the 
«aMt!  in  which  an  ab>l<)minal  riicua  entera  the  peritonoal  caTltr. 

Oftlio  two  marfhnri  of  the  riiua,  one  is  certainly  furmed  by  the  Jtmbrio,  which  ia  oon- 
tlnauaa,  tbroa^i^h  tbi*  hyixtoimpu,  with  thi<  cnu<lnl  and  tliux  with  the  dorsal  pari  of  the 
hamlspbcm  Concomin}!  thu  uthrr  maiyin  vnn  an^  in  tlmibt  In  man  it  En  pntbiility  llie 
TitmitM  (semicireatarli*;,  but  this  part  has  not  yci  Itwn  idi'iitifi<>d  in  tbt^  cai,  and  wc  Itarc 
Dot  personally  •^xaminrti  the  C'ludii  Mrinti.  We  conivut  imrHclvftt,  iher*'f<tre,  with  Ilie 
paicral  fltaleninnt  iliat  the  flinbrlA  liiti  in  tlio  Sulcus  iimitau«  and  tliat  the  pronelian 

yma  ia  rofleetod  ajK>D  the  proploxua  frnm  tlio  fimbria  and  from  iho  Btriaiuni  or  auch 
trtber  parta  aa  may  form  the  omphalic  alopr  of  thu  Sulcus.  At  about  !i  mm.  from  the  Up 
of  ih«  oonia  tbe  tima  warn-*,  and  tlio  curuu  ia  eomiilciolr  ciioo(n|iaaM>d  by  nervous  ru1>- 


I 


Tif  Ifavif. — ^The  terms  above  ennmenied  are  no*,  stricily  Fpeakiag,  tTDonvmi.  They 
ail  npplinl  ooder  a  mbMipprrhi.-nM'>n  still  commonly  entertained  that  then'  1r  a  lark 
of  off  the  cccliao  |ianetea  ali<iitr  a  littefxlt'odiuf;  lietwcun  the  tipa  of  the  mediooniua.  w> 
that  thi*  mtvlitiimtta  and  diarte lia  were  in  direet  rommiinicatinn  both  wlili  each  other  and 
arilh  the  ectal  aur&et;  of  the  brain.  VVitli  human  bmios  iu  the  coadttiou  io  whkh  they 
fnwiurntly  are  obtained,  tcfnoT«<d  without  aufficient  care  and  rouj^hly  handled,  such  a  aula- 
li»n  of  i-ontinuity  may  easily  be  demoustnkted ;  but  It  la  certainly  artificial,  and  the  names 
KptfUnl  to  it  need  not  b«  nt^Dod  In  tha  MiDa  aniae.  To  avoid,  howevrr.  lb*  lotrodnetMin 
uf  ft  new  term,  the  aenior  author  proposed  \,ii,  1136  ;  14-,  Ml)  the  alnglo  ahtirt  won)  r^na 
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to  signify  so  mnch  of  the  "  lima  irannt/na  cerebri  magna  "  u  has  beea  iodiested  mbova. 
Wbea  used  for  the  interval  between  the  durdm  voeale$,  the  compoand  term  rima  gtottidit 
is  commonlr  employed. 

g  1818.  Ripa,  rp.-PI.  Ill,  Fig.  7 ;  PI.  IV,  Rg.  14. 

This  name  was  proposed  hj  the  senior  author  for  the  line  formed  by  the  mptore  of  the 
endyma  along  the  lines  of  its  reflection  Irom  entocoelian  surfkcea.  It  is  a  ragged  edge  of 
endyma,  sometimes  quite  distinct,  as  in  PI.  Ill,  Fig.  7.  The  ripa  may  be  traced  along  the 
Sulci  habenarum  after  removal  of  the  diatela,  along  tiie  margins  of  the  delta,  along  both 
borders  of  the  rima  and  on  the  thalamus  and  fornix  at  the  nearly  opposite  points  whence 
the  endyma  is  reflected  upon  the  portiplexns.  The  surfaces  separated  by  the  ripa  are 
always  unlike,  the  one  being  entocoelian  and  the  other  ectoocelian. 

§  1314.  Roatrum((K.),  rm.— Fig.  117;  PI.  H,  Rg.  4;  PI.  IV,  Fig.  17.  Gimy.  A,628; 
Qoain,  A,  n,  538. 

The  tip  of  the  genu  of  the  calloeum.  It  ta  shorter  in  the  cat  than  in  man,  and  some- 
times less  extensive  in  man  than  is  commonly  figured. 

§  1315.   Septum  lucidum  (cerebri),  (m.\  Spt.  lu.— Fig.  113. 

Btfn. — Septum  pellucidum.  speculum,  mediastinum  t.  diaphragms  ventricoloram  later- 
alium. 

This  consists  of  two  lateral  halves,  the  hemitepta.  Eacli  hemiseptum  is  so  mnch  of 
the  mesal  wall  of  the  proccelia  as  is  intercepted  by  the  calloeom  and  the  fornix  when  the 
two  apposed  surfaces  of  the  homispheres  are  nnited.  In  man,  although  a  epace,  the  pa«u> 
doecflia,  remains  between  them  or  is  formed  by  abeorpiion,  the  compoand  eeptun  so  con- 
stituted is  so  thin  as  to  have  received  the  name  liKidum.  In  the  cat  and  in  meet  other 
mammals,  the  adjective  Is  wholly  inapplicable.  See  hemiteptum  (%  1241)  and  Area  aep- 
tahi  (§  1203). 

§  1316.  Splenium  (az),  »p.— Fig.  114,  115.  117  ;  Pi.  II,  Fig.  4 ;  PI.  HI.  Fig.  6  ;  PI.  IV. 
Pig.  14, 17  :  §§  1181, 1195. 1238. 

The  rounded  caudal  border  of  the  calloaum.  Wben  the  caudal  portions  of  the  hemi- 
spheres are  separated,  the  splenium  appears  as  a  thick  white  band.  Its  fibers  pass  laterad 
into  the  caudal  portions  of  the  hemispheres.  Its  ventral  surface  is  eoQtinuous  with  the 
lyra. 

The  term  is  in  common  nse,  but  we  have  not  found  it  in  the  works  of  Gray  or  Qoain. 

g  1317.  Stria  lon^tudinalis  (callosl).  Sir.  Iny.— Fig.  115  {1).  Gray,  A,  624;  Qnain. 
A.  11.  537. 

Syn. — Stria  Lancisi,  nervus  Lancial. 

The  human  callosum  is  described  as  presenting  several  more  or  less  distinct  longitudi- 
nal lines.  We  have  not  satisfactorily  observed  them  upon  the  fresh  brain  of  either  man  or 
the  cat.  bat  presume  they  are  represented  by  the  longitudinal  atriation  vaguely  shown  in 
Pig.  115. 

g  1318.  Striatum  (Corpus),  «.— FIT-  ItS:  PI.  Ill,  Pig.  13  ;  PI.  IV,  Fig.  Ifi.  16 ;  §§1131 
(14),  1149.    Gray,  A,  626  :  Qoain,  A.  11.  647.  564. 

9}/n. — Nucleas  caudatus,  eminentia  Icnticularis,  ganglion  cerebri  anterioa,  apex  croris 
medutlie  oblongatte. 

As  indicated  by  the  above  synonymy,  the  corpus  striatuin  of  the  older  anatomists 
included  the  cntocaelian  ("  intraventricular  ")  portion,  which  appears  fn  the  proccelia  (PI. 
IV,  Fig.  16).  and  the  ectocoelian  ("  extraventricnlar")  portion,  which  is  commonly  de- 
scribed as  iml>edded  in  the  wall  of  the  hemisphere.  The  former  is  specified  as  S^ueUut 
eaudatus  and  the  latter  as  Nucleus  lenUetUaris.    In  man,  between  the  two  is  a  mass  of 
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^tlba  called  tctonn  radiutn,  and  belween  the  Xocleofl  lenUcularia  and  the  insula,  vrbidi  lies 
ectad  of  it,  is  A  Uiiii  laniiua  of  cincrea,  lliu  rlauttmm. 

The  pnaenee  aod  nrraagenwiit  of  iImmp  diTlaioM  in  the  cat  bivo  not  yet  be«n  dotrr- 

•  minMl  by  lu,  and  we  have  thrrefore  preferr«d  to  uso  lliv  comprvhctisive  tenn  ttriatum 
Tb(.>  Btadent  will  avoid  amne  conf  luioo  if  he  boan  In  mind  that  all  of  tlicm  ara  portiantt  of 
the  thickont-d  pruooellaQ  jianet^w. 

Bpitaka  hao  comnii>nt«d  (7,  106)  n|Mm  the  nilffl(«din^  uae  of  the  term  yucUua  In  thia 
eooneetion ;  wc  suggmi  tlut  the  caudate  and  iooticular  portlocia  of  the  atriatum  be  known 
•8  (Oorpusi  eaudatum  and  <.Corpiu;  (entieiilare. 

H       %  l»I9.   Sulcus  habcuB,  St.  h.—Pig.  IS^  :  PI.  HI,  Fig.  7;  g§  1148.  11S6,  IIIM. 

^^       This  nainu  wan  propoaed  bj  the  auuior  autbor  (0,  130  :  i4.  538.  &44)  lor  the  morr  or 

Ion  distinct  furirtw  nlong  the  donxi-uiesal  aii^lo  of  the  tbalaiuus  just  dontad  of  the  Itabvna. 

It  ec^nridt.-*  uvari/  with  the  line  of  ivtiectitiu  of  tbe  diaccelian  endyoia  toward  the  opiio 

vit«  aide. 

If;  18S0.  Sulcus  iDtercronLlls  lateraUs,  St.  ie,  L—Vig.  118 ;  PI.  III.  Fl;.  11. 
Tb«  Area  intereruraiis  of  the  cat  prvaouts  some  fnxtures  which  may  not  exist  in  man 
or  laaf  have  ewvpvd  notice.  They  aro  movt  distinctly  vtsiblc  when  the  cerebellum  !• 
nmovitl  and  tlie  "  UMlulla  "  Ik  dot«iductt<d  as  in  Fig.  118  and  PI.  Ill,  Fig.  11. 
Caodad  of  t)i«  small  (l^sttf)  potiper/etratM  there  to  •  mt«al  fissure,  tbo  Saitiu  ittterrru- 
toUm  mnalis,  and  on  each  side  a  tiuUtu  intrreruraUs  UHarati*.  Between  thenit  of  eoone, 
are  two  ridgL-a. 

1^  1831.  Sulcus  int«rcrura.li3  mssalis,  A  ie.  dm.— See  %  1820. 
%  lft23.  Sulcus  liniitaas,  Si.  li.— Fig.  121:  PI.  Ill,  Pig.  IS;  g^  1U9.  U65. 
This  name  wm  propoaed  pmvisionally  by  tho  senior  autltur  {U.  187  ;  14, 588)  tor  Ihe 
"  depresntin  between  the  thalnniits  and  tlio  atrhuum  "  (Oray.  A.  GSfi  :  Quaiu.  A.  11,  6401, 
which  is  otivious  and  usually  nientlontH],  but  lias  apparently  not  been  uoiued.  8o  long  na 
b)ilh  thf  triditw  abore  nifntioned  are  refiorded  afl  parta  of  ibo  proocBlian  floor,  iliis  furrow 
might  tu>t  rK|uire  special  divignatloQ  any  more  than  Uic  furrow  Iwrweun  tin'  fitmix  and 

»|bc  hypocauipa.  But.  In  tho  cat  at  lean.  "  this  furrow  w  the  lino  of  BepBr.itii)D  Wiwot'o 
Itbe  CDtooiBlbtu  sorfaco  of  the  ptriatom  ami  tbo  urtoocclian  sarlace  of  ttic  thalanius.  A 
■bolter  term  is,  howercr,  deairoblo  " 
%  1338.  Sulcus  tnradUtos  (ai.\  SI.  trd—Vig  118 ;  PI  III,  Fig  11  :  g  1169. 
This  name  was  proposed  by  the  senior  author  (t-t,  5&4>  for  the  thre«-polutod  shallow 
depreasion  whi^h  dmoarcaiM  the  alblcantla  fmut  each  other  and  bom  the  Tuber  dQeream. 
It  ia  much  deeper  lu  the  human  hrain. 

%  1834  Tenna  (at.).  I.-Flg.  110-118.  117;  PL  H.  Fig.  4,  PL  tV.  Fig.  10.  Gray, 
A.  690  ;  Qusln.  A.  TI.  030. 

Syn. — l>«uiiun  terminnlis  a  einerea. 

■  The  ihiu  luTuiua  bi-twt.To  the  iinpcomm'mnra  and  the  ohiasnu  and  crista,  and  forming 
the-  cephalic  boundary  of  th^  caudal  p<''n.leD  of  th*f  aula. 

lite  natno  waft  proposed  by  the  iienior  author  yU,  1J7:  14.  HI)  as  a  brief  and  signlfi- 
cant  aut<etilutc  fur  thv  <.v:ii|>ound  terms  conim>>iily  vmployml.  It  is  the  termination  of  the 
meMl  nerieti  of  dpliic,  uii<)  tlK-rfforf  has  c-msiderahle  morphologieal  slgnUleaoro  :  but  it  is 
•o  delicate  as  to  be  nametiuies  overlooked,  and  Is  usually  ruptured  in  the  oxtnictiou  of  the 
htinuui  bnUo. 

^       ^  1321S.  Tbalamns,  fA.— Fig.   110-llS,   117.  132,  12^.  PI.  11,  Fig.  4:  PI   III,  Fl;;  0.  7, 
l^*.  10, 13;   Pi.  IV.  Pig.  10.  1$,  10  :   §g  1143,   1144.  U50.  1157.    Qray.  A.  (SUt;  gualo,  A. 
n,533. 
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%n. — TlialamoB  opticns,  tfaaluuu  nerrl  <^>ttd,  gugUon  eerelHi  portaam,  —"*"—<** 
magna  cerebri. 

The  thalami  form  the  walls  (latenl  pariBtea)  of  tha  diacoaHa,  and  ax*  nonnweted  fatjr  Om 
modtcommiaBara. 

Most  of  the  important  features  of  the  thalami  are  described  in  the  leetloaB  refencd  to : 
there  ia  one,  liowerer,  which  may  property  be  insirted  npon  here,  Inaamiudi  as  It  k  not 
commonly  recofnii^c*! ;  t^*  ^ ccmjAet^ exdtuionfi^om  tM* prooBeUa iit  tM«  taL 

In  meet  works  upon  Descriptive  Anatomy,  the  thalami  are  mentioned  as  appearing  la 
the  "  lateral  ventricles,"  and  in  Qray  (A,  Fig.  S64)  and  Qtiain  (A,  II,  Fig.  888),  the  nu&ees 
of  the  striata  and  thalami  an:  apparently  similar  and  coBtlDnoas.  Now  the  fornix  (indndlng 
the  hypoeampie  and  fimbria)  of  man  is  relatively  narrower  than  that  of  the  cat,  and  it  Is 
quite  possible  that  in  tlie  adult,  even  without  the  raptaie  of  the  memltranes  at  the  limSt 
a  pert  of  the  dorsal  aspect  of  the  thalamus  may  appear  In  the  procoelia  ;  if  so,  however, 
that  part  of  the  surface  must  be  covered  by  the  proccelian  endyma,  and  the  line  of  rtdee- 
tioa  (riiNt)  upon  the  proplexus  should  be  represented.  Upon  these  ptrints  oar  materiala 
for  olMcrvatioQ  do  not  enable  us  to  speak  more  fully. 

But  in  thu  cat  and  dog,  we  are  prepared  to  state  emphatically  (g  1068),  that  Oke  mar- 
gina  of  the  rima  are  in  dote  appontton,  excepting  far  the  iiitrudMl  dementi  ef  the  pnplaat, 
and  that  in  these  animals  and  in  other  mammals  examined  by  us,  no  portion  of  the  thala< 
mus  appears  in  the  procoelia  or  enters  into  the  formation  of  its  floor ;  any  statements  to 
the  contrary  should  not  be  accepted  without  detailed  descriptions  and  Sgarea. 

%  1326.  Tractua  opticus,  ?V.  op.— Pig.  118,  118;  PI.  U,  Fig.  8;  PI.  Ill,  Rg.  9. 11 ; 

%  1144.    (Jray,  A,  (>38  ;  Qiiain.  A,  II,  533. 

The  Bubcylindrical  fibrous  band  whicfa  arises  from  the  dienceplialon,  and  perhaps  from 
the  mesencephalon,  nod  meets  its  platetrope  cepbalad  of  the  Tuber  dnereum  to  form  tlie 
cMasma.  The  larger  part  of  the  tmct  seema  to  be  a  direct  cuntinuation  of  the  pnagenira- 
latum,  but  wo  have  not  traced  the  fibers  in  detail.    See  Chap.  XI. 

g  1327.  Tractua  postrhinalis,  Tr.  prK—V\g.  116  ;  PI.  I,  Fig.  2  ;  PI.  IT,  Fig.  8. 

This  and  the  following  name  were  proposed  by  the  senior  author  for  the  caudal  and 
cephalic  portions  of  tlic  ventral  nspect  of  the  prosencephalon  and  rhinencepbalon,  bounded 
latero-dorsad  by  the  F.  postrhinalia  and  F.  rhinalis  respectively.  They  are  of  course  cod- 
tinuoua  with  each  other. 

In  the  adult  haman  brain  these  tracts  are  relativply  so  small  and  so  obscured  by  the 
overlianging  convolutions  of  the  hemisphcm  proper  that  they  appear  not  to  have  Iwen 
defined. 

Tractua  rhinalis,  Tr.  rA.— See  %  1327. 

§  1828.  Trapezium,  tz.  -Fig.  116  ;  PI.  I,  F!g.  2 ;  PI.  II,  Fig.  3  ;  §g  1140.  1161. 1876. 
Qnain,  A,  II,  511. 

Sffn. — Corpus  trapezoidea— Meynert  (Strieker,  A,  726) ;  Huxley,  A,  64. 

The  quadrangular,  slightly  convex  portion  of  the  Area  postpontllis  in  the  angle  formed 
by  the  caudal  margin  of  the  pous  and  the  lateral  margin  of  the  pyramis.  It  is  sometimes 
crossed  by  a  faint  cophalo-candal  band,  as  indicated  on  the  right  (l^ft  of  the  figure)  side  of 
PI.  II,  Fig.  2.  Tliis  band  seems  to  be  continuous  with  the  Area  ocaUa,  and  there  is  scone- 
times  (as  in  Prep.  407,  M.  G.  U.)  an  equally  diatinct  liand  close  to  thu  pyramiB  and  appar- 
ently continuous  with  the  Area  eltiptiea. 

Laterad,  the  tnipezium  Is  continuous  with  the  Bminentia  auditoria;  the  N.  abdnceaa 
arises  between  it  and  the  pvramis,  and  the  N.  facialis  between  the  pona  and  its  lateio- 
cephalic  angle. 

in  man  this  area  is  covered  by  the  greater  caudal  extension  of  the  pons. 
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g  1839.  Tuber  ciaeraum  {at.).  T.  .^n— Fig.  Ill,  lia,  11&-118,  133  :  PI.  11.  Fig.  8, 4: 

PI,  III.  Fig.  n.  9. 11:  t£  1074(E).    Uny.  A.  831  ;  QaiOii,  A,  U.  385. 

^ft        Tin  gnty  pmiaL-iic<»  at  t  ho  cu)>bKlic  p&rt  ut  th«  Ajea  eruimlis  j  un  caodMl  of  the  clUasBUi, 

^r  To  it  is  Attaclii.'d  th<!  lijr|aijihy(il»  by  the  iDfumUliuluni  vrliicli  wvcn  tlic  mraal  FonmeflT 

laruniillialt.     The  Tittxir  ciuertnim  b  really  oootinuiMu  witb  tb«  terma.  but  Ihe  cliiasmn 

(i/nuB  an  ucCol  interruplion. 

g  1330.   Tuberculuin  RoUndo,  7^.  R<>t.-~^  1190.     Gray.  A.  613;  Qtuun.  A.  II,  510. 
AoDordtng  to  tlie  Amflricaa  Jour,  of  Neup>l<>^,  etc.  1 1,  \Vr2\  [lie  olovutlon  Iil-Md  oaiuod 
f^rMMMf^lalioiuologous  with  lUt-  TuLerculuiu  Kulsqilu  or  'J\titnxviociHfno. 

g  1881.  Valvula  {at.).  ««.— Fijr.  U 1-114, 117;  PI.  O,  Pi^.  4;  PI.  111.  Fig.  7 ;  g§  1141. 
1I«      Orny.A.  08);  Qitain.  A,  II,  5.^2.  

Sffn. — Valvula  Vkiuawiiii,  vt.  cttrebulli,  TV.  WUliaiuuk,  tv.  nwgiw  Ourvhti.  rdoa 
Inurjecttiru  cerebolli,  velum  nif^ulUn-  antlcum. 

The  delicate  and  tnio8r>ar(-»i  roof  of  the  laager  aod  c«]>1ialic  portion  of  llio  cplc<Elia. 
Ceplialad  it  is  coitcinauan  vriiU  th(>  poet»|itici,  nud  raudad  Willi  tlii>  cerebellum  Just  (!«])lia. 

I  lad  of  the  bighr«i  part  of  llie  cjiiciBlla.  Near  ita  oeplialic  end  arise  tli«>  NN.  trocblearra. 
We  have  not  aaoertained  whether  the  v&lvala  bi  oowrrd  b>-  a  fold  of  pU  ;  apparently 
tliere  U  betweou  it  ami  the  ovorhatiguifr  eetvbelluni  only  a  little  ooiuteetiTe  ti»iie.  >'cither 
4n  we  know  tlip  pn^viitu  aiitsttlutioa  of  the  delicst«  saWUuiev  of  the  valvula  ;  It  Ib  em  thio 
lluU  it  might  well  bv  included  vrltb  tlie  ntber  CvIa  aa  ih«  tpitritt. 
I  1832.  Velnm  Ontarpwltnm),  (as.),  ciL—Flg.  128  :  ti  H^  1144.  IIU.  Orayr  A,4t8  : 
Qualn,  A,  11  U.\ 

Aa  haa  been  ndnhted  etaewhere.  oar  koowledge  nf  the  veloni  Is  incooiplote,  especially 
in  mpeet  to  Ha  relntion  with  the  diateU.  Aa  commonly  deacribed.  and  iw  af^wan  to  be 
tbe  cue  in  tbu  rat,  it  i*  the  fold  of  pia  )M>twoea  llie  dorsal  a»)iec-l  of  tin-  luuK-iiieetilialua 
and  dicrorrpbalon  ami  the  rentral  aK|*vt  nf  the  Auperincanibent  fomis,  n  )inrt  of  the  prt>ft- 
rucvpbalon.  Thi?<>relirjil1y,  and  doubtl^-M  artually  in  the  pmbnro  mammal. thfl  twn  Uyi*r8 
of  thia  fold  are  simply  cootinuoiui  at  tht.-  liau  of  junction  of  tbe  praaotMrepbaloa  with  the 
dieuruphaloa  ;  but  the  growth  of  the  former  and  )te  n-cumbency  upon  tbe  latter  brtngB 
them  into  conUct.  aiMl  p<Tbapt«  their  distiuctiou  Is  nltofrethcr  lost. 

Primarily,  too,  tbr  difnt'-'phalle  layer  must  hnve  bwn  In  contart  with  thp  primitive 
mnf  of  the  dlae<pllu  and  nutcnt)  int^i  tbe  formatjoit  of  tbe  diatcla  :  but  the  rluw  a|>|>r«>si- 
matkm  and,  perhapfi,  fuaion  of  the  two  layers  in  the  adult  rendeta  it  poMtble  to  retmtvti 
thfm  tiyetbflr,  and  tbe  diaiola  wliieb  reuuina  muat  ooDaiat,  therefore,  of  merfly  tho 
endyina  with  the  atrophied  nervous  auliauuico  of  th^  roof.  '  ^^.- 

Tbe  TvlatloDS  of  the  vclura  to  the  proplexas  arc  referred  to  lo  ^  I2.'V>. 

%  J388.  Vennis  ^ccrobem),  («.>.  cm.— Fig.  114  ;  PI.  I,  Fig.  I.  3  ;  PI.  IV.  Fig.  15  ;  jj  1800. 
H^uxley,  A.  04. 
^*       8gn. — I.«»boa  mi-diua  cerebelll. 

Tlie  name  eermti  scwma  to  he  qaed  hi  anthmpotnmy  in  ■  restoeled  seiwe  for  «  pafUrjn 
of  tbe  median  lobe  of  tbe  cerebellum,  Imi  lluxtey  deelgnatee  by  it  the  entire  lobo. 

In  the  adalt  cat  the  vermis  Is  markedly  coDtoned.  althoagh  ragolar  and  aymmetrtea} 
to  the  oew-bom  kitten  (Wilder.  1 1 ,  PI.  I,  Fig.  2>. 

%  11134.  Other  Figures  of  the  Brain  of  the  Cat  or  other  FelidK.— Tbe  following 
II^l,  nnaOKed  alphabetically  ftceonlisir  to  the  nftm>>s  nf  th«  autbon,  iiicladm  all  the  works 
and  papnn  known  to  ng  to  contain  Bmim*  of  feline*  brains,  .^dditionft  and  rorrertinQs 
will  be  thankfully  received.  Tbe  Qgnrcs  reprcaent  tbe  cat's  brain  onloaa  otbttrwisu 
spedfied. 
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(I)  Bell,  T. :  A.  Fig.  301 ;  the  doiMl  and  dextnl  upeeto  at  the  br^a  of  "  the  lion." 
Xlie  laterml  upmt  repreaeDts  a  bnin  so  distorted  ss  to  be  nDrecogniislde :  the  dorasl 
upect  is  evidently  of  s  cat's  bnin.  and,  although  rerr  imperieet,  is  eopied  faj  Owea,  A,  IQ, 
Kg.  83. 

12)  Boa^ery  et  Jacob :  A,  Vm,  PL  16 :  Fig.  1,  nntnl  aspect  of  myelon  and  its 
nerves  and  of  the  caudal  portion  of  tlie  brain  :  Kg.  2.  dcHsal  aspect  of  the  mydenoephalon. 
In  Fig.  1 ,  Bocne  featores  are  obvioualv  ineorrbct.     Both  ate  appaicntlj  originaL 

(3)  Corier  (Aodooin.  etcj :  B,  II,  PI.  HI,  Fig.  6  ;  dorsal  aspect  of  the  brain  of  the  Uaa, 
redneed.     **  Tiree  de  I'atlas  de  M.  Leoret "  [Leoret  et  Oratiidec.  A]. 

(4)  Dareste  :  13.  PL  2 ;  Fig.  3.  lateral  aspect  of  right  hemispheTe ;  Fig.  4,  doraal 
aspect  of  hemispherefli.  XKagrams,  wA  wholly  correct,  of  the  easnm.  Appatentlj 
original. 

(5)  Fenier:  A,  Fig.  34,  35;  dorsal  and  lateral  aspects,  with  the  "maUft  areas" 
mariced  opon  the  latter.  The  figures  are  ori^nal  and  eonect ;  respecting  the  enoinetm- 
tion  of  die  external  ooovolations.  see  g  13A4. 

(6)  Flower  :  6,  PL  27  ;  Fig.  13,  the  meaal  aspect  of  the  right  hemisphere^  Correctly 
represents  the  meaal  fissores  excepting  part  erf  the  hypocampal ;  originaL 

(7)  Gall  and  Sporzheini :  A  ;  according  to  Owen  (35, 135),  the  cat* s  bndn  is  figored 
in  this  work. 

(8)  Gegenbaur  (Lankesterl:  A;  Fig.  286,  C,  represents  a  partiallj  dissected  oit'i 
brain  ;  the  figure  is  evidently  original,  but  vague  in  some  respects. 

(9|  Gerrais,  P. :  140  ;  there  are  sevetml  figured  of  feline  brains,  but  the  w(»k  is  not 
at  present  acceaeible  to  us,  and  tbey  cannot  be  specified. 

(10)  Hamniond,  G.  M. :  2.  F"ig.  1 ;  a  traosecticai  oS  the  left  hemisphere  through  the 
striatum.    This  original  figure  is  intended  to  display  certain  histological  features. 

(II)  Hitzig  :  A,  Fig.  7 ;  the  lateral  aspect ;  a  fissoral  diagram. 

(12)  Jones,  T.  R. :  A,  Fig.  411 ;  the  ventral  aspect  of  the  lion's  bnJa.  Reduced 
nearly  one  half,  and  revereed,  from  Tiedemann,  A,  PI.  Ill,  Fig.  4 ;  unacknowledged. 

(18)  Leuret  (Leuret  et  QmtiulL't,  A,  PI.  V) :  dorsal  and  lateral  aspects  of  the  brain  of  a 
lion  and  lateral  aspect  of  that  of  a  panther.  Fig.  1-3,  dorsal,  meeal  and  lateral  aspects  of 
the  cat's  brain  All  are  obWoasly  original  and  very  correct,  excepting  some  of  the  struc- 
tural features  of  fig.  2,  especially  the  relations  of  the  fornix  and  calloeum. 

(14)  Lussanm  e  Lemoigne :  A;  Fig.  12:{-135,  the  mesal  aspect  of  the  left  heiiu> 
sphere,  with  two  schematic  diagrams  ;  Fig.  126-181,  the  dorsal,  ventral  and  lateral  aspects 
of  the  hemispheren.  actual  and  schematic ;  Fig.  132-135,  the  ventral,  meaal,  dorsal  and 
lateral  aspects  of  the  hemispheres  of  a  leopard. 

(15)  Marshall,  J. :  A,  Fig.  2  ;  dorsal  aspect ;  poor. 

(16)  Meynert,  T.:  1  :  Fig.  8,  17,  dorsal  and  lateral  aspects  of  the  hemispheres  of  a 
lion  ;  Fig.  16,  lateral  aspect  of  the  hemifphere  of  a  wild^cat ;  Fig.  23,  the  lateral  aspect  of 
a  lion's  hemisphere.    The  figures  are  original,  clear  and  correct. 

(17)  Mivart :  B,  Fig.  125,  126,  129 :  the  lateral,  dorsal  and  mesal  aspects.  These 
figures  are  unacknowledged,  but  evidently  copied  from  Leuret,  PI.  V.  Fig.  1-3  ;  the  inac- 
curate representation  of  the  psendoccelis  is  exaggerated. 

Fig.  127  is  an  apparently  original  representation  of  a  preparation  made  by  tilting  the 
cerebellum  caudad  and  the  hemispheres  cephalad.  as  in  Fig.  114  of  this  work,  so  as  to 
expose  the  optici,  tbalami,  etc.  A  very  erroneous  impression  is  given  by  the  exposure  of 
the  striata  and  the  introduction  of  a  tubular  and  wholly  imaginary  peeudocoelia. 

Fijr,  138,  the  ventral  aspect  of  what  purports  to  be  the  brain  of  a  cat :  aside,  bowew, 
from  the  general  outline  and  the  exposure  of  the  trapezium,  it  might  be  the  bndn  of  a 
monkey,  and  some  of  its  features  have  never  been  observed  in  the  cat. 
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(18)  Owes  :  3fi,  PI.  SO  ;  Fig,  1-d,  donsal,  latenil  ftnd  meenl  aspect  of  the  tmin  oT  tbo 
Cbeeteli  F<ii»  jubaio,  thtAvA :  Fig.  4-0.  tUo  sama  of  tlio  cat,  omlin^.  Tbe  former  tim 
vomuwhat  vugue,  <-H|>«cially  a»  to  tlitt  S^F-lviao  fiMuro :  tbi<  latter  aro  cloar,  antl  oorrect 
excwpli'ig  the  nan  eslV'Dftion  of  Ui*>  K  pontrftiiuUis  Id  Fig.  5.  and  tbo  indlcuioo  upon  Pi^.  6 
of  an  iiupmbable  fiwure  near  the  caudal  tiiKl  of  the  heinlii()l)ere. 

(10)  Owen  :  A,  III ;  Fig.  R3,  clonal  a8|>ect  of  ca.t's  bniitL  L'nackoowl edged,  but  erl- 
dmtly  copied  trma  tbo  vcr^  poor  figure  vt  Boll  (Al. 

(20)  Owen  :  A,  III  ;  Txg.  80.  the  nieml  a»\«c%  at  the  right  hemiaiibcre :  apparently 
original.  A  kocmI  out)iui«  diagram,  nxmptiiig  the  pntwore  uf  the  line  marked  ilS),  |Kir- 
portlotr  to  reprt-seot  tht>  ^  tamb<loidati»,  sud  apparently  the  aame  us  ehown  in  Fig.  3  and  0^ 
Whether  or  not  aach  a  RaaurL-  uxlstH  in  the  Cheftah,  or  whutb^r.  If  prwent  In  any  feline 
brain.  It  is  tbe  bomolngue  of  the  "  tanibdoldal  "  or  "  occipilo-pariet&l  "  flianre,  need  not  be 
iHliniif  ifl  here;  but  among  tUc  many  {over  200)  cat's  brains  exaniloud  by  ua,  oaoe  have 
proaeoted  any  fiwuru  in  that  regii>u.  Probably  tbo  linu  vraa  accidcntaily  introdaoed  or 
may  repnitent  a  vascular  rnrrnw  ^§  1841). 

(21>  Owen:  A,  lit;  Fig.  Ol,  the  lattrral  wpect;  an  outline  diagram,  apiwrently 
ndttced  and  olijihtly  changwl  from  tbe  mme  author's  J-lg.  5  {'Jili.  PI.  20(.  Tbe  mpervrin- 
talit.  however,  baa  diMppejin^.  and  the  diagimatU  \»  nuid«>,  incorrectly,  to  join  the  rhinaii*. 

(33)  Pansch :  /,  T*f.  XI V,  XV  ;  Tig.  S3-38,  doreoJ.  bucral  and  Dima]  aapc^ia  iif  the 
bniilspbere«  of  adult,  new-bom  and  fceul  cats.  Those  ara  nxoellont  original  dtagnuua  of 
tlie  flMuras. 

(23)  Serres :  A,  PI.  XIV  ;  Fig.  364,  305.  tbe  Uu-ral  and  dorul  aspecti  of  what  pur 
porta  to  b<!  tbo  brain  of  a  lion,  hut,  aa  remarked  by  Lourct  <Leai«t  ct  Qrmllol«t,  A,  PI.  5, 
p.  10).  ia  really  that  of  a  cat. 

(34)  Spurzheim  :  A,  PI.  IV  ;  Fig.  5.  dorwl  aspect  of  aaomewhat  dl«tort«d  brtlo. 
iZH)  Stowcll.  T.  B.  :   i  ;  Fig.  I.  i,  ventrul  and  latvral  aspects  of  tbe  cat's  brain,  with 

■pecial  rvfercnc*  to  the  «.>ctal  origins  of  tbe  cranial  wrvt^s ;  tbe  fitaiuree  and  olht^r  parts 
are  shuvrn  diagraniumttcally  ;  Fig.  8-13.  octal  Itenro  originn  and  distribution  of  the  vOffwi. 

(36)  Tiedemann,  F.  :  A,  Tab.  Ill  ;  Fig.  8-5,  dorMl,  ventral  and  mival  afipects  of  a 
Uou'a  brain  ;  original  and  mainly  accoraiv  ;  Fig.  fl,  the  brain  "  Felis  nondum  aduiti,  quod 
oerebro  Liconis  peralmile  est,"  Unleaa  tbe  author  bad  podltre  knowliylgc  as  to  tbe  Imm^ 
turity  of  tbi»  brain,  it  must  be  repardcti  as  that  of  on  adult  dotneslic  cat. 

(37)  Wilder :  11  :  PI.  I.  Fig.  1,  3.  portions  of  tho  ocrebolluin,  tthowing  the  rrrmis 
and  tlie  LobulMt  appe/uiiculiiris ;  PI.  HI,  Fig.  IS.  17.  dutnal  and  lalera)  aeperte  of  lh« 
betnispbems,  diagrams  of  the  fisanres;  PI.  IV,  Pig.  18,  19,  lateral  aiii>(>ri,  young  Aa'iatio 
and  African  liuos.  OsfinrRl  dtagrama. 

(38)  Wilder  :  S  ;  Fig.  1,  2,  flMural  diagramn  of  tho  lateral  and  meeal  aspecta. 

(3B)  Wilder:  14;  PI.  1-3,  Fi^r.  1-5,  the  dorsal,  lateral,  veniral.  m«a],  «-pba)tc  and 
eaodal  ai^ioets  of  the  entire  brain  or  of  the  bonildphorea  ;  PL  3,  4,  Fig.  7-30,  aoetiiins  and 
Ulustrallng  the  gmas  anatomy. 


THE  CEREBRUM  AND   ITS  FISSURES. 


■       $  1335.  Form  of  the  Cerebrum.— As  compared  with  that  of 

I  most  dogs,  th*?  cat'a  cerebrum  is  ix»markable  for  its  width.    The 

"  average  width  is  34-37  mm.     With  four  well  preserved  adult  braiua, 

taking  the  widtli  at  KKJ  as  the  Ptandard,  the  lengths  wen?  rospeot- 

ively  93,  97,  100  and  103,  while  the  heife'hts  were  75.  67,  71  and  72. 

In  roimd  numbers,  then^  the  lateral  and  longitudinal  dimensiooa  of 
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the  combined  hemi^heres  are  approximately  equal,  and  the  height 
is  about  three  fourths  as  much. 

As  compared  with  most  dogs,  also,  the  region  cephalad  of  the 
cruciate  fissure  is  very  short. 

THE  CEREBRAL  FISSURES. 

§  1386.  Refereneet. — The  principal  works  sod  papers  io  which  the  cerebral  Baniiefl  ire 
treated  of  are  named  in  conoectton  with  the  t^onjmj  of  the  F.  emeiata  {%  1861). 

%  1337.  As  was  remarked  in  §  1181  (17. 18),  the  br^n  of  the  cat  differs  frcHo  that  of 
the  Amphibia  in  that  the  henuBphereB  and  cerebellum  are  not  onlj  larger  in  ptoportioii, 
bnt  amvoluUd — the  surface  preeentiog  depressions  {fiuura)  and  intervening  folds  (gyrS). 

The  eereliellar  fissnree  are  DomeroDB  and  apparently  irregular  ;  and  we  an  not  aware 
that  their  arrangement  has  been  studied  in  detaiL' 

The  cerebral  fissares  are  oomparativeljr  few  (aboat  80)  and  simple,  so  that  it  la  not 
difficolt  to  delineate  or  describe  them  as  they  appear  upon  a  ^ven  biain. 

g  1838.  The  fissures  should  be  studied  before  the  gyri.— Notwithstanding  the  prob- 
ability  that  the  fissures  are  only  the  resalts  of  the  outgrowth  constitatiog  the  gyri,  and 
the  fact  that  experiments  are  made  upon  the  exposed  surfaces  of  the  latter,  the  study  of 
cerebral  topography  aliould  begin  with  the  fissarefl,  and  they  should  be  identified  and 
named  before  the  gyri  are  descrilied  and  designated.  As  remarked  by  the  senior  author 
(11.  219),  the  "t<idcs  of  a  fissure  are  usually  near  together  and  parallel,  so  that  the  fissure 
may  be  described  aB  a  single  line  of  certain  direction  ;  bat  the  opposite  borders  of  any  one 
gyrus  are  rarely  parallel  throughout  their  whole  extent.  Indeed,  It  would  be  as  haid  to 
designate  gyri  without  first  identifying  fissures  as  to  describe  the  countries  of  Europe 
without  mentioning  its  rivers." 


Fig.  124,  125. — Duoravb  op  the  Lateral  Aim  Hesal  Abfectb  or  thb  Hmo- 

SPHERES,   SHOWINO  THB  FlSSUBES  ;    xl.5. 


Pig.  134^ — Diagram  of  the  lateral  aspect  of  the  left  hemisphere,  showing  the  flasoiei; 
xl.5. 

Fig.  126. — Diagram  of  the  mesal  aspect  of  the  right  bemif^phere,  showing  the  fleaaTCS. 
The  diencephalon  and  the  segments  caudad  of  it  have  been  remored  as  in  PI.  IV,  Kg.  17, 
so  as  to  expose  the  F.  hypoeampai  and  the  adjacent  parts  ;   x  1.5. 

On  both  the  figuren  too  little  distinction  Is  indicated  between  the  ccmctant  and  the 
inconstant  fissures.  Upon  the  Table  (p.  496)  the  former  are  printed  in  heavier  &eed  ^rp>> 
and  they  are  enumerated  in  §  1866, 
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§  1339.  Study  of  the  Fissures. — The  Htudcot  idiould  m&ke  ouilino  drawings  of  ono 
[or  iDoru  li(.-iDU|ihrroit,  e^[>eclally  of  the  UtonJ  aspect.  If  (xieidbla,  botit  lieinUpbtTL-n  «>( 
Ui«  MiliHi  Imin  flhoultl  be  drawn  and  cotntwred  with  respect  to  the  imount  and  fharuler 
of  tatBTtii  tar^'atian  and  eomptnMtion  (Wilder,  1  1.  2:J2).  The  Ml  ahoald  alwa^  bo 
DOtetl,  Slid  the  Hf^.  knowo  or  estiiUBtcd,  sUit^-d  upon  the  drawiag. 

The  dnwinfui  at  fi&sures  should  he  In  outtiitf-  vnlg,  nad  must  attvntioD  should  bo  given 
to  the  Diiian  or  iDdepi.'ttdrace  uf  flHsunit  whicli  spiiMucb  each  other. 

fS  l'.I40.  8oui(5tUue9  tt  Is  difRniU  to  disiiD^uifth  lirtwenn  s  true  fiaaurR  and  a  depreosintt 
in  which  was  hxtgril  a  Hiiperfidal  TeBBel.     t^u<^h  vii»ctilAr  trooi^hes,  howover,  have  UMially 

I  morn  abnipi  snd  sharply  defliMd  edgM  than  the  tiMsuivs  (HllOcr,  ]  1,  221>. 
The  mi>«al  anpect  of  the  hemi^herv  i»  largi-lv  a  plane  enrface ;  bat  the  lateral  and 
mhet  aspects  present  difficulties  in  resiK-ct  to  ihthim^ciItc  which  arc  cnmmon  to  couvex 
mrfteea.  Where  a  hemisp1)er<>  in  veT7  peculiar,  the  dmwLugs  should  be  based  a|.>on  pho- 
'tognpbs.  The  method  of  drawing  fissarvs  described  by  the  senior  author  in  1&78  (1 1. 
n0)t  In  which  thu  perspective  was  ijjnurctl.  h  no  Umm^r  reixiin mended  br  him. 

%  ia4t.  Induating  the  Rclaiivt  Depth  of  FUa'ira.—A»  appears  Id  Fig.  ISS,  and  hi  V). 
111.  Fig.  13.  and  PI.  IV,  FigalS,  the  Sssures  mry  considerably  in  depth.  They  slsovary 
in  difitercni  parts  of  llivir  course,  being  usitnlly  de«>peBt  m-«r  Die  middle  of  their  lenglh. 
Wh.Ti'  a  lis^'in-  is  wholly  suiwrficial ,  it  may  he  reprewutod  by  a  shading  ;  but  otherniiio 
a  line  inuxt  b).'  empluyed,  thi>  width  of  which  may  indirnt«  the  depth  of  Ute  (issurr  in  dif- 
ferent parts  (if  irs  extent  and  as  compared  with  other  fi.wur«fl.  The  depth  may  Ih>  a^cer 
talned  by  carefully  "  standing"  with  a  graduated,  thin,  smooth  and  roonded  rule,  or  by 
^■Mctlonsof  the  brain  after  the  locslion.eiteot  and  oonaection  of  the  ilssarc*  have  be<:o 
^■ludicatod  by  lines  of  uniform  width. 

g  IS42.  Table  of  the  Cerebral  Fissures.— The  accompanying  Table  (p.  406)  inclades 
an  alpUiibetical  list  of  tlie  felino  cerebral  flssuros.  with  thu  ahbrerlalions  employed  In 

^■ihis  wnrk,  and  the  principal  ^ynooyme. 

^M       Tlie  ounstant  fissures  are  printed  in  hindt  lelt«r. 

^m       Th'*  synnoyiny  {a  limited  U>  writera  who  huvo  uinde  special  additions  to  tho  technical 

^"  nnmenclntun*,  and  eiclttdeH  those  who  Uure  employed  phrnftMi  or  reriiaenlar  names,  or 
who  have  used  the  names  of  other  writers  in  puroly  physiol<^cal  papers. 

»f:  |:t4vt  SitureKt  of  the  Xitma. — The  following  brief  statemrat  reep>.Tttng  the  nnmes  Is 
<|notod  froiii  the  senior  amlior's  jisikt  \H,  50)  :— 

"Owen's  '  po4tt^viaR  '  should  not  be  dtsplared  by  Krneif's  ' nprnj^'ni  poaffri"r,'  nor 
hiB '  Tnarginai  '  hv  '  xuprtitpUniaiiM.'    L)kewi«>,  Flower's  •  nipraorhital'  has  priority  r.rer 
my  *  prm^tUin,'  which  Krm^  has  adopted  [and  Is  free  from  the  iupUcatliiD  uf  a  doubt- 
^mS^  bumology]. 

^B  "  On  the  other  hand,  Krueg's  '  aidtrior '  and  '  poMirtt '  are  so  much  more  osahle  than 
frerlons  names  as  to  bi^-  worthy  of  acceptance,  especially  as  they  may  be  regarded  us 
abbrovhitioQS  of  the  phntsea  by  which  the  Qasom  In  c)utirti'.<n  were  dcsifrnateil  by  Owen 
and  myaelf,  *  Splmiaiit '  is  to  ho  preferred  to  tuptrcaiitimU  or  mU-Mt.m'trgm'tliii,  tui  Irmff 
u  the  hamon  homologne  of  the  Gnsure  is  uncertain.  If  margi$ialia  is  to  be  n^Uiined,  }Ktd' 
mttrginalia  will  be  better  than  '  p»it*plmiaiis.' 

"  I  am  particularly  gratified  to  find  that  Knieg  admits  as  fissnral  Integera  the  i^MiA 
and  the  du^fonaUa  ;  the  former  I  had  intended  to  c^ll  trannfrm  and  the  latter fn/^ 
hut  Krneg's  names  most  he  retained.  We  ognv  alw  In  irgarding  Owen's  '  mtditaUnH* 
as  composed  of  two  Asanres,  whieh  Krueg  lenns  mMilairrtU  and  ronfiniM.  1  had  Inu-ndod 
,  U>  leave  Owen's  name  attached  to  the  fiaiure  which  la  really  mend  of  ilie  lattrali«  and  to 
the  [caudal)  cun-«d  dirijuon  tunata  ;  the  name  Inaatn  has  now  been  given  to  what 
|«iherwise  t^'uiitd  have  been  tubtunat'i.  I  hare  applied  the  aama  iifrr^rHtt  to  ■  fiirartt 
[which  Kraeg  mentions  but  do^-s  not  aantCi" 


406 


A2IAT0KICAL   TECBNOhOQT. 


1    daooC<j-q«ew   ja   ■g  —  .S  8  c  o  a.o.a.o.c.aa.'S  w^    ■    81 


g. 


\\A 


< 
pa 

Ed 

e: 

Cd 

o 

Ed 

n 

b 

O 

O 

GQ 
O 


5 


°j°aaoa!i.as.&&S.'e^«  i  i\ 


rORMATlOS    OF    FISSVBKS. 


497 


§  1344.  Problenu  Connected  ixrith  the  Cerebral  FissurM. — 
The  study  of  the  fissoi-es  of  a  ^^iugle  brain  is  coiiip.iratively  uuinter- 
esling  aud  unprofitable  unless  three  general  questions  are  consid- 
ered : — 


(1)  WliAt  rclfttioDH  dn  tlie  fiwnirr-A  Xibox  to  tlie  f>aUl  rtnictoresf 

01)  Whfti  U  tliu  ftts^ural  iMLLcm  in  tite  cat  T 

(8)  How  do  the  flasuree  oTtbe  cat  (»m[>are  with  Ihoso  or  mftD  and  otiier  mamiotlB  1 

g  134A.  Formation  of  FiMures.— At  binh  the  c&t's  hcinlar>t>orefl  prewDt  fewer  and 
BbBllowprflflSQTffl  tban  in  the  adalt.  Preiratnablj  tbey  were  eutin>lv  Hmootb  at  to  earUar 
period.  ■«  Is  tbe  case  in  ail  otlirr  nmmtaals  whicb  hare  been  exmuiord. 

The  hffptKompak  fisswn  rvpn-scnls  nu  iavulutluD  uf  the  otitiiv  tlilcknc««i  of  tbr  parictm, 
tbv  livptKaniiHi.  l<^  I24:>>  being  ibi?  reverse  elevation.  Tbe  eaUoatU  Ciwtin*,  and  |iprlin[Mi 
•ntne  of  tlie  ntbent  aln-utl)'  i?num«nit<.<d  (§  IS4dX  are  formed  in  anme  pwuliar  wajr. 

So  far  an  tbe  othnr  and  urdinaty  fiosaree  are  cnncenied,  although  ftometimcd  dcwTlbcd 
■a  deprMMunn,  it  Je  probable  that  thtj  are  lu  be  rrf^arded  as  Itiive  of  iem  elevation  as  com- 
part-d  with  tlip  tnt«rvt>nlng  folds.  More  extended  and  acrumtv  obtervstion*  are  oei<d(Ml 
upoD  this  matter.     For  tbe  fcnnation  of  tbe  ffueiatt  fissure,  see  g  13*19. 

I  1814.  Structural  Relations  of  Certaia  Fissures. — So  far  aa  spi<ears  from  sections 
ot  the  caf  ft  brain  at  any  perind  after  birth,  onl;  eight  uf  tbe  oerebral  fiasares  bava  aay 
lotlmate  or  onostant  n-lntlon  to  struotural  features,  vJx. ,  tbe  ettUomU,  flinbrial,  Affpocampal, 
^/aetorin.  poatrtvlicii,  prtertdiMl.  rAinalu  and  pogtrhinaUti.  Tb«Ae  bare  all  bceu  mcD- 
tlnoMl  Id  c<>iuicciion  with  tbe  ports  with  which  ihvy  apjiear  to  be  oorrelated. 

g  1S47.  In  man  two  other  Aaaures,  which  do  not  exist  Id  the  cat,  are  related  to  eatal 
Struetarea  :  the  eolearine  to  ihe  mirar  (%  1194)  and  tbi.>  o^lIaU'ral  to  the  Bvnintntia  wOat' 
tntU  at  the  place  of  departurif  of  tbe  pnsteoruit  from  the  iiuxllcurau. 

I      A  few  of  the  flsaures  will  now  be  mentioned  separately. 
%  1848.  F.  callosalis,  F.  ct..  the  cullosal  fl»urc.-Flg.  IIT,  l2d.  199 ;  PL  II.  Flf.  8; 
PL  m.  Fig  18:  PL  IV.  Fig.  17,  30 
I      This  coincidm  with  the  danwt  border  of  the  calliwum,  eutrea  about  tbe  fplftiiinm  to 
Join  the  Ajr/N>cnm^<>/  (Fit;.  1^^)  ■"'l  sbom  the  genu  to  be  cnntJuaous  with  the  F.  pnrradi. 
Hilts  whsQ  the-  lulter  is  dltilnirt. 

%  184&,  F.  6tnbrie,  F.  finb..  the  Gmbrlal  finuiv.— Pig.  121,  133:  PI  IV.  Rg.  14,  17; 

A  distinct  anil  apptrentlj  eontiLant  d'-pressod  line  between  the  fasciola  and  the  fimbria, 
thus  coinciding  with  the  mhr)^Q  of  tbe  cinerea.  It  la  out  a  traa  conical  fiasure.  and 
perhaps  sbuutd  aot  be  enatneratL-d  with  tbe  rest. 

1$  1S50.   F.  bypocampx,  F.  hmp..  hvpocampal  fissure.— Fig.  ISl.  125;  PI.  TV.  Fig.  14. 
17:  gina. 
Sgn.~F.  hippoMmpi,  liippo<%mpnl  fitiAore. 
This  is  uot  llie  dvvpcst  of  tlie  cert^tliral  figures,  bot  It  Is  one  of  the  loogvat.  and  Is  per- 
hsps  the  mtMt  cnnstsnt  of  ail  among  tbe  Mammalia,  being  preseot  when  the  hemispheres 
Btv  otharwise  smooth  nr  iudenled  only  by  the  rbinalb  and  postrfaiaalis. 
'      It  exiendu  from  near  the  tip  of  the  Lch'ilna  fiyporampai  to  the  vptem'um,  wfaern  U  Is 
eontlnuoas  with  the  F.  ealiimdu     In  I  be  Isrgrr  |Mirt  uf  ItA  course  it  precents  a  derided 
caadal  ooDvexlty,  forming  nearlv  the  half  of  a  cirrlo  and  nnnchUng  In  gooeral  with  tbe 
medleOTon  and  with  the  hyimcamps.of  which  it  is  the  depnarioo  In  reTene.     Near  the 
32 
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■ptevtom.  "homrmt,  h  pfcaenti  a  ihort  and  qnite  dutp  ae^baJSe  ooBTesily.    The  fiwrr-g 
n|Jmlad  nf  ibe  J^  AjrjMoiJNpccoiHtltatcs  the/aaeuiii. 

S  1351.  F.  Sylriana,  F.  8..  the  Sjlnan  SMore.— Fl^.  IM ;  PL  I,  Fig.  S ;  PL  II, 
Fig  3;  PI.  MI.  Fif?.  5;  ^  11(3. 

%n.— PiMur*  Srlvii  ;  the  "  posterior  "  or  tooger  bimoch  of  the  hmnui  F.  Sjrlru. 

By  cnmm'Mi  cmuent,  this  thifrt  utd  distinct  fimue  of  the  cat  and  dog  im  called  hj  the 
name  origiiully  applied  to  the  macb  more  extennre  and  eomplex  hmnan  fiaora.  To  Al- 
eoM  the  h/miolrigj  would  oocopj  undue  q»ee.  The  chief  questions  are  (1)  M  to  tW  lep- 
reaeaution  of  th«;  ffuufa  (g  1^7),  which  in  man  is  concealed  between  the  dorao^epphaUe 
and  the  Tentrr>«aadal  lipa  of  the  fissore ;  and  (2>  as  to  the  oorrespMidence  of  tb«  idatiTeljr 
ertensire  region  between  the  F.  Ugltiana  and  the  F.  mtptrortntaU*  with  the  homan  «per> 
euluM  ;  Meynert,  1,  Fig.  IS;  WUder,  1 1,  ai5,  and  14.  55L 

%  1352.  The  sutement  (11,  223)  of  the  senior  author  as  to  the  pfaenee  of  the  Sylvian 
fiwnre  in  all  brains  which  are  Gssared  at  all  (quoted  In  the  last  two  editions  of  Daltim's 
Pbyidology.  A,  418)  referred  originally  only  to  the  lateral  fissures,  and  may  not  be  coned 
with  eren  that  qoallfication,  for  the  rkinalit  and  poatrhinaii*  seem  to  occur  in  soiae  mam- 
mals  when  the  Sylrian  Is  either  abaeot  or  very  indistinct. 

%  13SS.   Fissnra  anaaU,  F.  on.— Fig.  34  :  PI.  I,  Fig.  1,  3. 

This  Assure  Is  peculiar  and  presents  some  difficulties.  Host  commonly  it  eeema  to 
form  nmply  a  conjanction  between  the  lateralis  and  the  coronalis,  with  a  brand  pointing 
meeo-eephalad.  Less  frequently  to  H  independent  of  the  coronal,  as  In  PL  I,  Fig.  2,  and 
the  left  side  of  Fig.  1 ;  most  rarely  is  it  wholly  isolated  as  a  nmple  dlagmial  fissure,  as  ia 
Fig.  21  and  the  right  of  PI.  I,  Fig  1.  NeTertheless.  Krueg  and  the  seoior  author  came 
independently  to  the  condosion  that  this  is  the  primitive  condition  of  the  fissure  and  the 
one  to  be  represented  upon  a  diagram. 

g  1854.   Fiaaurm  anterior,  F.  a.— Fig.  84  ;  H.  I,  Fig.  1.  2 ;  PL  HI,  Fig.  6. 

T)ic  disconnection  of  the  dorsal  end  of  this  fissure  from  that  of  the  poaUoa,  to  that  the 
keystone  of  the  first  arch  is  absent,  constitutes  a  constant  distinction  between  all  the 
Felida*  and  the  feral  Cinids  and  most  domestic  df^s.  The  two  fissures  sometimes 
approach  quite  closely  and  even  overlap,  bnt-we  have  never  observed  a  junction.  On  the 
other  hand,  white  the  two  form  a  continuous  fissure  in  all  feral  Canidn  and  most  domeati- 
catcd  dogs,  in  the  latter  the  arch  is  sometimes  broken,  giving  this  region  of  the  brain  a 
feline  a8|>ect  (Wilder,  11,  229,  and  Fig.  18.  16).  In  this  as  in  other  respects,  the  dog  dis- 
plays more  variaMllty  than  the  cat. 

%  1855.  Fisanra  cruciaU,  F.  «•.— Fig.  117,  124,  126  ;  PL  I,  Fig.  1.  2  ;  PI.  H,  Fig.  4; 
PI,  in.  Fig.  6;  PI.  IV,  Fig.  16-19. 

g  1856.  CoMtant  and  Peculiar  Gharaettra. — Indents  the  doreo-mesal  mai;^  of  the 
hemisphere  near  its  cephalic  end,  so  as  to  appear  upon  both  the  dorsal  and  meaal  sspecta 
Length  of  the  dorsal  and  mesal  portions  approximately  equal.  Doraal  portion  »l  a  right 
angle  with  the  meeon.  Line  formed  by  the  dorsal  portions  of  the  two  fissures  about  one 
hair  the  length  of  the  line  reprewnting  the  F.  interhemitph&ralis,  with  which  it  forms  a 
Roman  cross.     Lateral  end  simple  and  independent. 

g  1857.  Variable  C%arat^«r«.— Caudal  end  of  mesal  part  of  fissure  usually  donad  of 
the  junction  of  the  cephalic  and  middle  thirds  of  the  callosum,  and  about  two  fifths  of  the 
distance  from  the  callosum  to  tlie  dorsal  margin  of  the  hemisphere,  thus  about  midway 
botwi«n  the  callosum  and  the  cephalic  end  of  the  F.  apUniaUa.  Rarely  are  theaa  two 
fissures  continuous. 

g  1858.  The  dorsal  part  of  this  fissure  Is  a  marked  feature  of  the  doraal  and  caphalie 
aspects  of  the  hemisphere,  on  account  of  Its  ttraightneaa,  timplieitjf  and  independntee^  aad 
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nltltoa  to  tlio  F.  ttttfrhemi»i>fterttti*.  lu  tymmtirif  li  aim  ratnarfcable  :  very  imiclv  it 
the  meM)  eod  on  one  bMc  fanht-T  cattila'I  tliaii  un  iht-  iHWr. 

The  BlMal  portloD  ii  Icm  uniform.    Tbf  caudal  tialf  olWn  tcnda  Bligfatly  dorfuwl  aiul 

end  iii  Doinetioies  forltetL  Karel;  duen  tbc  caudaJ  <^-ud  juiu  the  F.  *jtUninii*.  Accurd- 
Ukg  to  Krafff  t'i,  9i0j.  ttiv  unioD  wiu  olworvMl  uiio.^  hy  Ouillot  (A.  Fig.  173) :  Kruoff  bltu- 
■rU  lifl»  tK-cn  it  ualjr  twice  <^,  iXiOi,  and  Pansrli  ( /,  31,  Fig.  27)  thnv  Umca  out  of  riiuftcvn. 
Out  of  aluut  400  b^miflphercH  of  adult  rata  dinMicd  by  lu  or  uur  Rudviita  or  prcwrved 
in  tbe  Mimeum  of  Corn«ll  tTulwniij'  and  in  the  Museum  of  Coin|)*ralivu  Zuoltig^.  \t 
waa  nutlets)  in  only  4. 

Id  virw  of  Broca's  idea  <  /)  tbal  tbe  rrueiiUa  and  ajAenialii  arc  nior|>1iologi(«l)y  jwirts  of 
a  no^V  fbsural  lDt«>^>r,  their  relaiii>iiA  abuuid  bu  carefully  i>xamiiied ;  tM>iii  ahould  b« 
ukcu  as  t<>  wbetlier  a  jOACTkuL  la  efl^tad  by  lil«Mis  of  bimoelics  nr  by  a  deOectloo  of  oim 
or  butli  of  ibe  fifiBur««  themaAlvaa;  whether  the  combined  flaiuru  usballowerat  thepliM 
of  Jonclion.  and  whether  the  JQDctlua  exists  upon  bolli  henuapherva. 

TUi  AMore  is  also  iot«re«iiiijp  oa  account  of  tho  various  optoions  which  have  be«n 
«q>rMWid  aa  to  its  human  honiologw*  (we  g  1S70).  and  iHX'nusi'  M-vml  WL>]l-iuarkpd 
"  motor  r<>nti?r«  "  liare  been  found  about  iia  ilnnuil  purlitHi ;  apparently  none  Itave  bmui 
diKoveri'd  u|ion  the  mesal  8urfa«i'  of  ilip  hemi^jtliere. 

g  1309    Formatum. — Kb  Intimated  by  the  aenior  nntlior  (11,  S20),  and  more  dtstinrtly 

iwn  by  Panscb  (i,  Fin.  33)  and  Kntog  {'■£.  Taf.  X.VXlVj.  the  F.  erutiata  really  begina 

the  meaa]  aapect  of  the  herolapberc,  as  a  eballow  deprewion  which  gradually  ap- 

chi'n  ih->  uur^in,   indent*  it,  and  Anally  pxtcndH  lat4^raJ  for  a  disiancR  iv|nal  ui  or 

tvr  timu  it«  nic-aiil  |iart.     t*|»on  a  m^rirtt  uf  klllcn's  braioH,  fruui  n  wifit  bi^rirv  birlb 

■  wet^k  after,  the  furuiation  of  tlib  Itasuro  Is  l>e«uilfu1lv  Itluatrntod. 

%  1980.  Thf.  N'tnu: — Owen's  "frontal "  la  descriptively  ai^lficant,  but  it  Implies  a  not 
proren  b<>moiu);y  with  onu  uftlie  human  frontal  fiMun-s,  and  is  antedated  by  l^uret'a 
"  cnKiof."  As  to  the  technical  form,  tlienr  seemi  little  to  c-hociee  Ix-tween  rruciaUM  and 
tmektUl.  Porsuiiallv  wu  pnrfvr  the  former,  bat  Krueg  has  unipluyod  tbu  latt^rr.  atul  hia 
naSM  is  here  adopted. 

§  1301.  Synonymy. — Tbc  foUonin);  synonymy  birbronolnf^ral,  and  Intended  totnclndc 
all  the  works  and  papers  in  which  th<>  cniriaie  (iMnire  l-t  mentioned.  It  forms  part  of  an 
iiopnblisbed  p^per  by  the  senior  anthor  whtch  la  mentioned  in  S,  49,  and  i4^,  521. 

CuTter  US^t :  "  ^"  am»t.  un  tUhn  court  gui  la  trattrt*  en  trair  : "  Camirora :  C, 

aiar 

Owen  ftSSS):  "a  trarurert  ai\fntftuo9ity—lkt  tranwtrrM at\frariuotUp — tJufirMiran*- 
rtnefiMurt  ;  "  cat.  clicelah  ;  35.  1»3,  134  :  PJ   XX,  "  /." 

Oweo  tlB35i ;  "  thi  iinUrittr  lmn»tertt  ai\fr{utv9aitff  :"  CeniiepU*  (ftXt^afx) ;  Ail, 
133. 

Leoret  (IftJO) ;  "  nllon  frurini  ;  "  cat  and  the  CamWora  generaDy  ;  Lenmt  et  Omikt- 
let,  A.  1,  379.  etc..  PI.  V.  Fig.  8,  opposite  "  fl." 

Covier,  Dumeril,  etc.  (ItMO) :  "*iUon  ervetal;"  Fdidai  and  rnont  other  CunfTora ; 

vior.  B.  III.  U:i, 

Dareste  (t*WI ;  "tiOon  cruHat :"  cat  and  aeTeral  other  Ctuntvon ;  tS,  110.  PI.  U, 
rig.  1,3.  4.8.  •■/." 

Owen(IWKt;  "ihffrvntaljtmitn:"  eai  and  the  " Oyremcepbala "  (jern'rAlly :  A.  Ill, 
Ift-IM,  Fi(f.  Blfctc,  ■•/^.•• 

Flower  (IS69>:  "frtfini  tiileuM.eni^Ml  Jhtitre  ;"  Prt€«l«»  erutata  and  the  CandTDim 
RtnAnlly ;  «*,  470,  482,  Fig.  \.  2.  4,  "  f," 
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Flower  (1870) ;  "  erueiat  tu^eus ; "  AUurutfutffmu  ;  35, 755,  Fig.  1,  2,  8, "  e." 

Lnssana  e  Lemoigae  (1871) ;  "  teiatura  eroetata  ;  "  cat  and  many  other  w»Tnni^li> ; 
A,  I,  143,  Fig.  127. 191. 

Fritsch  und  Hitzig  (1870) ;  "  frontal  fimire  ;  "  dog ;  1,  813. 

Genrais  (1870) ;  cephalic  part  of  "  siU<m  crucial ;  "  most  Camivora  ;  146, 109. 

Huxley  (1870) ;  "' erucicU  aulctu — anterior  end  of  the  eedloao-marginaUt ;  "  dog;  A,  430. 

Hitzig  (1873);  "frontal  fimtrg ;"  dog;  4.434,  Fig.  1,  2,8,*'/^." 

Wilder  (1873) ;  "  fraiUai  Jtaaure  ;  "  cat  and  the  CaruiTon  generally ;  1 1,  226,  Fig.  15. 
17,  etc.,  "/." 

Hitrig  (1874) ;  •' guleua  cruciatiu—frontat  feeure—fiatura  frontalit;  "  cat  and  dog; 
A.  18.  48,  06.  129,  Fig  1,  7,  "  14  "  or  "  s.  e." 

Gamer  (1876) ;  "  tranacerte  or  erueial  ntleva  ;  "  1,  163. 

Ferrier(1876);  "erueial  mleus  ;"  cat,  dog;  A.  145-154,  Pig.  83-85.  "6." 

Meynert  (1877) ;  "  der  Leuret'tcheit  guerfurche — der  vordere  aufateiffende  oat  d«r  rand- 
furche  ;  "  wild-cat,  etc. ;  i,  12.  Fig.  17,  etc,  "  cm.-eaU.  m." 

Hoguenin  (Duval  et  Keller),  (1878) ;  "  ntlettt  erudatiu ;  "  dog,  fox,  etc. ;  A,  65,  86, 
Tig.  40.  41,  "  ae." 

Broca  (1878) ;  1 ;  (this  reference  has  been  mislaid,  and  the  paper  is  not  now  BceeaaiUe 
to  us). 

Foster  and  Langley  (1878) ;  "  crucial  jUture  ;  "  dog ;  A,  210. 

Knieg  (1878);  " tuleus  erueiatuM ;"  dog  and  Camirora  generally;  1,  88S,  84S,  Taf. 
XXI,  "<T." 

Horsley  (1879) ;  " fatura  eruetata  ;  "  Camivora  ;  i,  277. 

Clevenger(18'r9):  "  eamivoral  crucial  tulcua  ;"  Carmvora  ;  1,7. 

Pansch  (1679);  "  dot  vordere  ende  der  mediale  haup^furehe  ;  "  cat  and  CamlTora  gen* 
erally ;  1,  21,  etc,,  Fig.  26,  38,  48.  etc.,  "  m.  hf." 

Krueg  (1880) ;  "  fiasura  erueiata  ;  "  most  CamiTora,  2,  610,  Taf.  XXXIV,  XXXVII, 
"  er." 

Wilder  (18S0) :  "Jleaura  erueiata  ;  "  S,  60,  Fig.  1,  3. 

Mivart(1881):  "  crucial  aulcua  ;  "  B.  259  and  261,  Fig.  126  and  126.  "c." 

Wilder  (1831);  "fisaura  erueiata;"  cat;  14,  534;  PI.  I,  Fig.  1.  2;  PL  II,Fig.4; 
PI.  II.  Fig.  5  ;  PI.  IV,  Fig.  1^19,  "  F.  or." 

§  1362.   DoBignation  of  the  Ojri.—The  Sigmoid  Cfyrus.^Tim 

name  has  been  used,  especially  bj  English  writers,  to  designate 
the  approximately  s-shaped  fold  which  curves  about  the  lateral  end 
of  the  cruciate  fissure  (PL  I,  Pig.  1).  Its  surface  includes  several 
quite  constant  and  well-marked  "  motor  areas  "  (Perrier,  A,  Fig.  32; 
Dalton,  A,  Fig.  113,  114). 

8  1368.  The  External  or  Arched  Cfyri.—The  four  arched  gyrl  which  are  so  legnlarl; 
arranged  In  the  fox  and  wolf  were  enumerated  by  Leuret  (Leoret  et  Gratiolet,  A,  I,  874; 
Atlas,  9),  beginning  with  that  which  immediately  borders  the  Bylvian  fissure,  and  ending 
with  that  wliich  forma  the  margin  of  the  hemisphere. 

Since  the  fiasore  is  constant  and  the  margin  rariable,  this  would  seem  to  be  a  natniil 
arrangement,  and  It  has  been  adopted  by  Hoguenin  and  some  others.  As  appean,  bo«- 
ever,  from  the  accompanying  Table,  severaJ  writers  have  modified  it  or  rereraed  the  order 
altogether.  Soch  transpositions  are  troublesome  enough  for  skilled  anatomists,  aad  etc 
hardly  fail  to  perplex  the  beginner. 
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Table  bbowiso  Focb  MeraoM  of-  EMDiaftATOto  xna  "  AacosD  Qnu.' 


x«e«Tiaii. 


Next  the  nenl  border  of  the  hembpbcre 

Brt«re«n  tlie  P.  lateral**  tuid   the  twptrapiri-  ( 
ana  mud  potttglciaita ) 

B»tiri>^D   thu  F.  tupenytciatui  and   tUe  oh-  t 
ttri-T  mini  potticH ( 

Betwrea  tlie  F.  anttrior  atid  ptntiea  and  the) 
F.  tigltiamt \ 


Irmrrl 

Urwtukti. 

A,9». 


Fourth . . 
Thirty.. 


Ferrter,  A, 
14L 


Fint 

SeooDd.. . 

TlUnL... 

Fouilb.. 


Phnrer,  US. 


Thli^.. 
Seoood.. 

rFlm.. 


Nlv«n,  B, 
lOB. 


Bupflrior. 
Middle. 

Inlifrior. 


%  18S4.  7A<  Angular  Oynu. — This  Dame  li  applied  to  a  fold  of  the  faenUepbere  In 
mao  and  monkoyi.  By  a  few  writers  it  baa  boen  given  also  m  tlic  caudal  [tortioa  of  vrhat 
Lenrpt  called  the  third  arched  convolution.  Aa  iadicalod  lielnw  (g  136Ul,  M~e  do  ih>1  lliink 
the  boinolopics  of  lbr>  (unDnit  ur  folds  are  sufficiently  well  (letvrtDtflpd  to  warrant  thu 
applicatl'iD  of  thi»  name  tn  tlie  ('-amhttni. 

%  1899.  The  Fissural  Pattern. ^Tlie  luwures  of  the  cat,  dntr  ami  fox  can  he  Imniolo. 
gfved  Id  most  re«pcel0,  jtA  thev  diDt-r  to  such  an  extent  aa  to  be  miililv  distiniritishnble. 
21  we  eoold  acctintely  determine  the  arraugeroeDt  of  fiaurm  which  is  common  to  all 
donealic  eat«  and  peculiar  to  tht^iii,  we  might  be  ohlc  to  de6tii?  the  fimaral  |«iiern  of  the 
•pari«& 

In  rlew  of  Ibe  Inadequacy  of  our  kaotTlodg<>.  we  hare  thought  be«<t  to  «)n6nc  ihe  dis- 
I  iiwhMt  of  the  flasaral  pallem  to  a  brief  aiatcmeat  o(  what  npt>car  to  he  the  constant  and 
tin  loccmstaBl  fiasuni  characters  of  Frii$  domtttica. 

g  ISM.  ConMant  Charaetert. — i.l)  Prveence  of  the  followin/;  nlDDteim  Snarva :  anterior, 
aH*at/i,raiiainiit.  eoro'iali'.  emeiata,  diiiffonalif,  fimbria,  hypocampir.  tatfmtu,  mnrgiwtti*. 
df^bebfin,  poitiea.  paitriinatit,  poattj/Mana,  rMn^it,  ffgUioMa,  ipltai^i*,  taptrorifUalu, 

(9)  PMura  ^ifteiana  ntber  short,  forming  not  more  than  one  third  nor  lew  thao  oue 
dffbth  of  aa  ima^ttary  line  coinciding  therewith  nod  extending  from  ita  >'eoir«l  md  to 
donml  margin  nf  tho  hemltiplu'rf. 

(8'r  Nlor  fimareA  are  bo  plneed  wiih  refervDCO  to  the  SylTJan  aa  U>  ftmn  l.hi««  fm^olar 
rhrH  dnnsd  of  the  Sylvian,  corrrspnnding  with  tliR  mure  regular  arched  fiaftnm  of  the 
:  ami  wiilf ,  the  Bret  cocutUts  of  tlie  pvatiea  and  the  antfrwr,  the  diaffonalit  ofl*^  fieliig 
klinuMa  with  the  latter  ;  the  wMYind,  of  the  powttf/lriana  and  mptn-fylviana  ;  the  third. 

I  ttttratin,  with  the  mniUattrtiU$  when  preM>ni,  tbe  attaai't  aod  toronalU. 
(4)  Abaeace  of  a  flmare  <  F,  eetoiatcratit  of  CanldK)  between  the  caudal  portinna  of  tbe 

iis  and  tbe  uHprrwyirian. 
(B)  DtseoDD'tftinf)  of  the  donxil  enda  of  thu  anterior  and  pettita. 
(0)  lodepeodenw  of  the  F.  U/nftoria. 
(7)  lodopandaDOa  of  tbe  doraal  ends  of  the  anUrior.  pottita,  gvptrerhiUtUM  aod  Si/ttiana  ; 
of  tbe  Tentr&l  ends  of  the  hgpixampir,  eoronalia  and  mfdilateraiu  ;  of  the  caudal  endi  of 
tbe  tplf.niaiiM  and  poMfraduaii*  ^wheo  proaeDt> ;  of  tbe  lateral  eod  of  the  eruciata  ;  of  the 
end  of  the  antata. 
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<S)  Contlntutv  uf  the  rkinaiU  wttb  iht  padrhinaUM  :  of  tbe  BgMan  nith  tliA  potnt 
tb«ir  Jnualon  ;  of  tb«  tupanfbiiiU  with  ibe  rhinaiit ;  of  the  e^OotBi  witb  tbv  A^pmeomjxi^ 
and  with  the  prarodtiea'w  when  pmeal. 

g  1867.  VarkkU  Charaften.—i\\  Mon  or  low  (ivqneni  pretgntfe  of  the  folluwUiir  len 
lneoDM«Qt  ftaniros  :  amjinu.  /aidaiit,  inltrtrudia,  lunata,  nudUaUralu,  poeterHoata.  pott- 
margiHoiit.  pottradieaUt,  praradiailU,  nvhfuleuiiia. 

(2)  Freqaeat  anioa  of  the  anaata  vltb  the  eetvtuitit  kikI  iaUraHs;  of  the  taUralU  wUb 
tlie  aumtta  »di]  medU/Uernlit ;  of  the  ditiffonaU*  with  the  anterior;  of  the  M;»frjyfcuni 
Riid  pmtiea  ;  of  ilwt  iiuirginaUa  witb  th<^  pmCmdrj^JiMJia. 

l8)  Occanood  uoioDa  of  cb«  mtdUaUratit  &Bd  dOf^nii ,-  of  the  rrwcttfta  iind  ibv  JpC<- 

(4)  Ver;  ma  oakiiu  of  the  ponica  wad  tbo  tAmmi'u  ;  of  ibe  aRf«rf(fr  witb  tbc  *itp«r 
lyltiaa. 

§  I368.  Homology  of  the  Human  and  Feline  Fissures. — The  determination  of  Ibe 
(demityofthAhutDSD  fiwurva  with  those  of  the  mht-r  ManimalU  has  Iod^  been  du«ir«d  Grom 
tbp  Ktandpdint  uf  Cou|Mntive  Mor|>bolr)p7  sihI  SjsltfnuUic  Zotilogjr.  Rc-fiTTing  in  1868  to 
his  Lectures  on  ttut  Bmin  in  1H4:2.  Owen  says  (A,  III.  116):  "Tb<>  maiu  ubjwt  which  I 
had  In  t1«)W  wsa  the  detcrniinaiinn  o(  the  homologoua  and  superadded  ODUTolutiana  In  tbe 
tnon;  complux  proaencpphulon  of  tnso. " 

Since  the  discorerT-  In  IH70  by  Fritach  and  tUt^d^  1 1)  of  the  electrical  exduibSllt7  of 
cenala  sTcaa  of  tbo  cnebnJ  cortex  In  tlio  dog  and  cat.  aod  the  conSrmatioa  of  this  npno 
monkeys  by  PeirleriA,  138 >.  there  have  been  likewise  phyBtolo^cal  and  psycholc^cai 
nasuna  T'lr  the  dct4<nnination  nf  thme  fiwaral  honio]o^4«.  and  at  Ibis  time  probably  few 
Mologioal  events  would  be  mora  gimcrally  welcomed  llian  Uie  pfwwntatioo  of  iooantro* 
TM1lbl«  «r1d«ooe  a«  ta  the  human  hamo1n|;tu«'  of  tb«  caretToral  PlMMra  trveiata.  or  tbe 
npreaeatatlve  of  the  human  entimli*  (J^Wsvrs  ^  Boinn'lf)  In  (hi*  cat  and  do^. 

S  IfWO.  The  fdljowing  are  sttfflcieat  general  examph-s  tif  the  difUcuItics  which  BOt- 
ronnd  tin*  subject  and  oftlw  diffcreocva  of  opltiion  among  liigh  authorities: — 

Gratlolfit  WTOtf  (A,  10)  :— 

"  We  Deed  only  cnnipftre  t1w»  hraln  of  on  a|«>  with  that  of  a  ramivore  or  a  ramlnanl  to 
■M  that  the  conTnlutiona  premnt  very  dimimilar  ffeiicral  arnuiffi'menlfl  In  the  serml 
orden  of  Manmalla.  These  differences  arc  au  iiToai  that  It  would  bo  Imprudent  to  estab- 
llab  eonerpoodtnff  subdtvidons  and  to  inreetUiHte  tbolr  liotDologlw.  In  Aict.  this  qncv- 
tion  baa  as  jet  do  tHisia  of  certainty,  and  wc  think  that  fur  tbe  prtwnt  it  sboold  not  be 
undertaken. " 

Owen  Mvs  (25^  that  the  same  names  ap^dy  to  the  flworee  of  the  Aye^ye  stud  the  cat, 
while  thf  very  ni'xt  [wiier  in  lh<'  vitUinic  nf  tin'  Zonbi^ral  Tfauvrrtifioe  contains  th« 
admission  uf  Flower  tO)  tJial,  ne  between  the  Immure  and  tb<»  Camivora,  th«  "  nonuuida- 
tur«  utterly  fails  " 

|(  1:170.  8|>e«lAl  examples  of  the  diversity  of  oi^nion  are  fumiahod  by  the  two  fiantTH 
already  Dara6d,  the  m/ciofn  or  "  frxintal  "  of  the  c«l  and  dog  and  tbe  eentrali*  of  man. 

The  ccntralU  is  homolo^ied  with  the  viiKr^riritritia  \yt  Duval  and  Ealler  (A.  87.  notel, 
anil  apparently  by  Bnjca ;  Hitxi^r  (A.  136.  187.  Fig.  10.  Ill  makus  il  equivalent  to  the 
antata  to^L-tber  with  a  part  ot  tbr  iitptrnflrinna.  a  view  wbicb  derives  some  support  froni 
the  (icrasioiisl  inlerruplbm  of  the  bumau  eenlnilU  ;  U  ifl  tha  bomnIOfru«  <>'  the  ronnMb 
In  the  opinino  of  Owen  (A.  ITT,  1^0).  Meynert  ii>,  and  Panach  <  i.  47).  In  an  earlier 
paper,  however,  Paniwh  rt^nled  the  woiralis  as  bomologooa  with  tbe  trtui*^,  and 
this  !■  tlie  opinion  of  Terrier  sod  rievcnfrer. 

T1k>  CTvnaU  flMura  of  the  Camivora  U  said  by  Ferrier  (A,  109)  Ut  be  experimentally 
tbe  equivalent  of  tbe  eeMraUi,  and  Cleren^r  (J?,  U)  states  that  the  two  fissuros  are  "  his- 
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tologic&Uj  u  well  as  ph/skiloglaUly  wuklogotu,"  ftllhoDffh  In  &  prerloiu  p«per  ^i,  24)  he 
hftd  declared  that  "  aDainmically,  the  cradal  and  Boluidic  are  not  capable  of  oonipartMD  ;" 
Loaasna  and  Lvmuigno  (A,  Fig.  7&)  make  ttii.'  cnictata  mjoivalt-at  iv  ibe  ootiMO-nutrffinaiiM 
of  mao,  wbilo  I>uvb1  uud  Kelli^r  (Hit^iietiio,  A,  57,  note)  conaidi>r  it  aa  "  raualogno  da  alt- 
loo  pcrpccdiculain;  txterue  uu  olLtou  occi[iital  du  t'ltumme;"  Uttxn  {1.407)  is  aare  Uiat 
lUv  rrueiatti  i»  nnl  tlie  repnest'iilaTive  of  the  rtmtraiu,  aiid  its  exiatenrnt  villi  tbo  Prtiualea 
ia  deuied  altogether  by  flitzig  (A,  •UIO)  aod  Mi-jnort  {I,  ft59,  oote). 

After  haviu([  fpllowed  up  all  the  cIum  at  our  dispoaal,  and  spent  upon  ihia  single  mat- 
lar  more  time  ibaa  we  rappooed  vould  be  required  for  tbe  elucidation  of  the  fnttn  anat- 
omy of  the  entire  brain,  we  are  forced  to  admit  our  inabilltj  to  aatlafj  ouraclvts  completely 
with  respect  to  the  huuif>togv  of  the  camivoral  fimun-i)  with  those  of  man.  excepting'  of 
Dourae  tha  hypoeoiuiwl  and  callowl,  wbioli  have  uercr  preaooted  any  ilifllruUy  on  aeoouot 
of  their  relation  to  atmctDTal  features ;  oa  tu  the  exiatenoe  nf  a  "  lamlxliiidal  "  or  "  ooeipU 
to-parietal  "  6man  In  the  eat,  eee  ^  l.t34  (30i. 

Bo  king-,  Indeed,  na  any  doubt  exists  nitb  regard  to  tbe  correspotuleneo  of  the  flaeume 
of  the  cat.  spu]  and  ntrcvtua.  niul  of  man,  Mtieaeus  and  Lemur,  it  vt  hardly  to  be  expoeted 
thiU  ihu  homology  Utwi-eu  thu  mombcrs  uf  the  two  groups  »bouhl  be  altogether  clear. 

g  1871.  The  ibUowing  linee  of  inquiry  aeeni  likely  to  be  most  productire  of  results  :— ' 

(1)  Numerous  aud  careful  proparaliona  and  drawings  should  be  made  nf  tht*  braina  of 
all  Camivom  and  nionkeyii,  cKpocinlly  uf  the  young.  Tbo  aaoie  abould  bo  done  for  pecu< 
liar  ftetal  aad  adult  Imman  brains. 

{%)  Between  llie  ordinary  t'amiTora  and  the  monkeya  are  two  gronps  nhosr^  brnim 
should  be  studied  with  eepeclal  cara  :  tbe  arati  hare  a  rudimcDtary  poaicornu  and  occipital 
lobe,  and  these  |)arts  sje  aaid  to  bo  well  doretofwd  in  the  Lemura,  which  have  affloitles 
with  both  tbe  Camirora  and  the  Primatea. 

Reepcctiog  tbe  brmlna  of  the  lower  Vertebrates,  see  JLppendiz,  g  146& 


CHAPTER    XI. 

THE  CRAXIAL   XEBVES  AXD  OBGAXS  OP  SENSE. 

OKVKBAL  COXSIDERATIOXS — CLASSIPICATIO^  Or  THE  CRA^dAI.  1IEHVB8 — TABU  OV  THB 
C&AaiAI.  HEHTES — BKIK — TONOUK — XOSB — BTE  A^CD  ITS   AFPBNBAOBB  — EAB. 

g  1373.  The  Cranial  Nerves — General  CoiudderationB. — As 
briefly  described  in  §§  996,  1007,  and  shown  in  Fig.  104, 109,  most 
of  the  nerves  of  the  trunk  and  limls  are  connected  with  the  rayelon 
by  two  sets  of  roots  which  respectively  emerge  from  its  dorso-lateral 
and  ventro-lateral  aspects  opposite  the  dorsal  and  ventral  comna  of 
the  cinerea.  The  dorsal  roots  bear  each  a  ganglion,  and  they  are 
senfiory^  while  the  ventral  have  no  ganglion  (Fig.  109)  and  are 
TnoioT. 

Each  dorsal  root  is  joined  by  a  corresponding  ventral  root,  and 
the  trunk  so  formed  has  both  motor  and  sensory  functions. 

The  roots  and  trunks  vary  in  size  and  in  the  number  of  their 
rootlets  and  branches ;  they  vary  also  to  some  extent  in  their  rela- 
tions with  the  sympathic  nerves  and  the  viscera.  Upon  the  whole, 
however,  they  form  a  series  all  the  members  of  which  are  readily 
and  quite  closely  comparable. 

§  1373.  But  the  cranial  nerves  (which  either  arise  from  the 
encephalon  or  eventually  escape  through  cranial  foramina)  present 
no  such  simplicity  iu  any  animals,  and  in  man  and  mcmt  mammals 
their  irregularities  in  origin  and  distribution  are  so  great  that  the 
older  anatomists  seem  not  to  have  attempted  any  comparison  vrith 
the  myelonal  type.  Their  functions  likewise  were  imperfectly 
known,  and  they  were  therefore  numbered  in  order,  banning  at 
the  cephalic  end  of  the  brain,  and  their  names  referred  mainly  to 
their  anatomical  connections. 
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g  1375.  Seaigfoation  of  the  Cranial  Nerves  by  Numbers.— 
Among  the  older  anatorai.sts  (as  may  be  seen  from  Vicq  trAzyr,  A, 
"Explication,"  48-60},  the  cranial  nerves  were  variously  enume- 
rat«d.  At  the  present  day  only  two  melhi>d.s  are  commonly  em- 
ployed, those  of  Somraering  and  Willis.  As  indicated  upon  the 
acoomjiauying  Table,  the  ilifferciKV  Ix'twwn  thest*  two  concerus  only 
half  of  the  twelve.  The  7th  and  8th  of  Siimmoring  constitute  thu 
Portio  dura  and  the  Portio  mollis  of  Willis's  7th ;  the  9th,  10th 
and  nth  of  Sommeriiig  are  includetl  in  the  8th  of  Willis,  and  the 
12th  of  the  former  n-pi-escntis  the  Olh  of  the  latter. 

Fortunately,  the  nerve  most  often  concerned  in  medicine  and 
ry  is  the  6th,  the  strat  of  toothache  and  most  otlier  forms  of 
neuralgia.  Upon  the  whole,  it  would  be  better  to  abandon 
the  use  of  the  numlx^rs  altogether  and  employ  only  the  technical 
fHames  here  given,  with,  perhaps,  the  substitution  of  the  shorter 
word  aeusiietis  for  mtditorius.  Nevertheless,  in  the  Descriptions 
(§§  1380-1391)  and  in  the  Table  (p.  620),  the  numerical  order  is  fol- 
lowed for  convenience  of  reference, 

I  g  1370.  Arrangement  of  the  Cranial  Nerves. — TTiese  nerves 
liave  btvn  variously  classih«:d  in  accordance  with  physiological  or 
morphologii'al  factss  and  tlieorieti. 

\     The  following   Table   exhibits   the    provisional    physiological 
arrangement  wMch  was  outlined  by  Wyman  (34,  40)  and  has  been 
ydaborated  by  Dalton  lA,  447). 
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%  1377.     PROVISIONAL   PHTSIOLOSICAL  ARRANGEMENT  OF   THE   CRANIAL 

NERVES.     (Slightly  altered  &om  Dalton,  A,  447.) 

A.    Nerves  of  Special  Sense,  lackiss  Grherai.  SKSSiBtLnT. 
I.    Olfactorii.  3.     Opticus.  3,     Auditorins. 

B.    Motor  aitd  ^hsort  Nerves  comparable  with  Mtelonal  Neeteb. 


Sensory  Nerves  (with  Gan- 

Slia.)  =  Dorsal  Roots  of 
lyeloaal  Nerves. 


Motor  Nerves  =  Ventral 
Roots  of  Myelonal 
Nerves. 


Trifieminns  (Radix  senaoria). 
Ung.  Uasseri. 

Gloseopharyngeos. 

Ong.  pvtrueum. 
Vagus. 

Ung.  jugulare. 


f  Oculomotorioa. 

Trochlearia. 
\  AbdnctiUB. 

I  Radix  moU)ria(trigemiiii). 
l^Fadalis. 

HypogloesiiB. 

Acceasorios. 


General  Distribution. 


SUb.  moooM  and  moKleB  of 
fitoe. 

Tongue  and  pharynx. 

Passages  of  rraplmtlon  and 
deglotltioD,  etc. 


§  1378.  Balton  recognizes  two  great  divisions,  the  nerves  of  spe- 
cial sense  and  ordinary  motor  and  sensory  nerves.  Since  some  of 
the  latter  also  possess  special  sensibility,  the  fonner  may  perhaps 
be  characterizi'd  as  nerves  of  special  sense  vrhix^  lack  general 
sensibility  and  have  no  ganglia. 

The  other  and  larger  division  includes  nerves  which  are  anatom- 
ically and  physiologically  distinguishable  into  two  groups,  cor- 
responding respectively  to  the  dorsal  and  ventral  roots  of 
myelonal  nerves.  Three  of  these  bear  each  a  ganglion,  like  that 
upon  the  dorsal  root  of  a  myelonal  nerve,  and  are,  at  their  origin, 
exclusively  sensitive.  The  others  apparently  lack  ganglia  and  are 
functionally  motor. 

But  while  the  foregoing  Arrangement  is  at  least  convenient  and 
serves  to  impress  upon  the  mind  of  the  student  the  probability 
that,  as  the  "  medulla  "  is  a  modification  of  the  myelon,  so  some  at 
least  of  the  cranial  nerves  are  modifications  of  the  myelonal  type,  yet 
sight  should  not  be  lost  of  certain  ascertained  or  probable  facts  of 
Embryology  and  Comparative  Anatomy  which  are  not  in  foil  accord 
therewith. 

These  facts  and  considerations  are  admitted  by  Wyman  and  Dal- 
ton, and  others  are  presented  in  the  compendiums  of  Huxley,  A,  66-71, 
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pgonbaur  (Lankosten.  A,  SlG-OatJ,  and  IJalfour.  A,  11,  374-3aS, 
and  in  the  papers  therv  cited.     See  also  A.  M.  Marshall  {4). 

§  1379.  In  tlitj  following  brief  descrijjtions  of  the  cruniiU  nerves, 
only  the  ectal  or  sapeiiicial  or  apparent  origins  aiv  given.  Their 
(rf ill  or  deep)  origins  in  man  are  pivsented  briefly  in  (thiv  and 
in,  and  more  full}'  in  Me^uert  i^Stricker,  A,  727-751;,  and  iu 
special  papers. 

%  1880.  (I)  Nervi  olfactorii,  JV-  «J..  tbe  olfikctory  uervee.— Fig.  HO ;  g  1160.  Onj. 
A.  OSO ;  QuAin.  A,  I,  520. 

TliL-  true  olfactory  uerrea  of  tbe  cat  nod  mkn  are  soft  fibroiu  fasdculi  whiirh  paiia  fmto 
tba  torfiice  of  llie  p^ro  tbrou^b  the  olfacton.-  foruniDa  of  tlitt  cribriform  |t]at(>  uf  the  Mh- 
mold  booe  (Fig.  00,  !K),  to  be  ilistributvU  tu  the  tuail  mucuiUL  (§  13U6,  tnctDbnaa  8cfand> 
dertftiui}. 

Od  •ccount  of  the  iiuilII  slie  of  ibe  Lobns  olfiicloriiu  In  idao.  It  was  forattrXj  rpganled 
w  ■  Derre.  ud  is  Hill  o(Y«d  m  c»lle<i.  As  ebown  both  by  dpVHlnptueni  umI  In-  compuiaoo 
wltli  tbv  lower  oDiiuslB,  it  i^t  nmlly  h  ptotrusion  or  lolw  of  the  bmin. 

g  tUUl.  Ill)  Nenrus  opUcus,  .V.  op.,  the  optic  Dcr\-e.— Fig.  110,  110.  117  :  PI.  I. 
Fig.  a  ;  PI.  H.  Fig.  3.  4  ;  PI.  III.  Fig.  5  ;  PL  IV.  Fig.  18.  IS.  19  Ui»y.  A,  OM  ;  QMin, 
A.  I.  527. 

End)  ii|(tio  Dervf  is  n  cyliDtlrkal  wUil«  cord  ejiringiag  from  llic  side  of  the  cbiuma 
(^  VOJi)  ftiid  ptuwiiig  llin>ugU  lhr>  oiHic  foniiiii-u  <Fifr.  57.  Ftn.  op.)  to  the  i.-T«*lia]l, 

The  optic  DerVMi  ure  furnied  by  i^rotrunioUR  of  tlii?  |<rimiLivR  diHi)n.>]ilio|oii,  ntid  are 
beoce,  liko  tbe  olhctory  kibeft,  ivgaided  by  (iegebbaar  iI.jLnkester),  A,  Hio.  m»  pMlonga- 
tlous  of  the  brain. 

Tbe  cavity  i«  obliU'imted,  aad  Id  man  the  fibcra  coiutllutlDg  tbe  ac*rre  have  bo<>n 
t>BC«d  not  only  to  tbo  thalami  aod  gcaiciiUta,  but  also  to  tbe  optid.  Wo  hare  unl  tTBoi<d 
them  carefully  in  tbt>  cat. 

S  1889.  (ill)  Ncrrus  ocnlomotoriuB,  JT.  oem.,  tb»  ocolonKtor  nerra. — Fig.  116;  PI. 
II.  Fig.  a     amy.  A.  640  :  C^ajd.  A.  I.  OSa 

Tb4.^  trunk  of  this  nt^-n'e  is  rylintlnral  and  about  1  nun.  in  diameter,  ll  ariseA,  alighlly 
flattpnH.  from  the  Aira  inlen-rurnliti.  alMul  3  win  fr>jm  the  lamoti  and  jimt  cauilnil  of  the 
dmbla  (g  1200).  la  clnsely  Awtuclutn)  nrilh  the  opbthalmlo  dlTiaion  of  the  K.  tHtfvnilntu, 
and  emerges  thervn-ilh  hy  the  Fm.  lorerum  anteriua  to  be  diatrihuted  to  all  the  raiuicleit 
of  tbe  eyeball  which  ar»  not  aupplied  by  the  troch1(«rfa  and  abdocAM  ;  it  goM  aleo  to  the 
larraior  palpebr»  doraallM  moacle. 

%  138S.  (iVt  Nervus  trochlearis,  -.V.  tr.  thf  iroclilwir  or  [lathHims  nerve. — Fig.  US  ; 
PI.  I.  Tig.  3;  PI.  11,  Fig.  3:  PI  III.  Fig.  A.     (irav,  A,  iVIl  ;  Quain,  A.  I.  5IS. 

This,  the  sinalN'^i  of  tht<  rraoial  norvca,  arifi^  from  ihn  valrula  by  three  hadcali. 
The  tmuk  is  inroIrM  In  the  pUi  and  eacLly  torn  away  ihcrewilh. 

It  paaea  laterad  and  ili«n  ventm-cephala^l  bftwoen  the  ccrvbcllaro  and  ihc  her 
vpherv.  aaaociales  itaelf  with  tlie  ophthalmic  diviaion  of  Ihc  lri^-minu».  and  cmer 
therewith  hy  the  Fm.  laccrum  anterios  lo  supply  iltc  M.  tnichlMiri»C'ohllc]iKai«npciter*'>. 
According  to  the  TheNi»  of  {'.  E.  Maurt'm.'.  (bia  ntirve  euters  the  ucalar  aspect  of  tbe  mus- 
cle in  |K(>  cnt,  while  in  man  il  eiitent  tin.'  orbital  or  ectal  aspwrt. 

%  13*4.  (Vl  Nerrus  tripeminua,  jV.  trg..  tbe  trlgetnina)  ur  trifacial  nenre.— FJg.  116; 
PI.  II.  Fiif.  3.    iinty.  A.  047  ;  Qiwin.  A.  I,  .133. 

This  is  the  largeat  uf  the  crsalal  nerreti  and  pMnltar  In  aorenkl  mpaola.    Altboogh 
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oommonlr  deecribed  as  a  mngle  nerre,  it  really  eonaists  <rf  two,  the  laigor  bong  antiaoiy 
(Radix  sensoria)  and  the  nnaJler  motor  (Badiz  laotofia).  It  thus  oonlionna  to  a  mjelonal 
nerve,  excepting  tbat  the  ectal  origins  of  the  two  roota  are  cloaeljr  aaaodated. 

The  seDSorj  root  U  a  large,  alightlj  flattened  band  which  lies  acroaa  the  pons  just 
where  it  is  contracted  to  form  the  medipedascaloB.  When  lifted  from  the  poos,  it  ia 
found  to  have  ita  ectal  origin  dther  just  '^a^idad  ctf  it  or  from  ita  aor&ce  close  to  the  candal 
border. 

In  the  senior  author's  paper  (14,  548),  the  nerve  is  simply  said  to  arise  caodad  dt  the 
pons.  This  statement  was  questioned  in  the  Am.  Joor.  of  Neurology,  etc  (I,  108) ;  a 
reexamination  of  several  preparations  shows  the  existence  of  the  variation  above  indi- 
cated, and  a  qoaliflcation  has  been  pnbliahed  (Wilder,  '44). 

Id  man  the  ectal  origin  is  through  tbe  pons  nearer  the  cephalic  than  the  candal  mar- 
gin. In  part,  at  least,  the  difibrence  is  due  to  the  greater  caudal  extension  of  the  homau 
pons  (§1161). 

At  the  ceplialic  border  of  tbe  pons  the  root  presents  a  large  flattened  ganglion  (Qng. 
Qaaaeri)  and  then  separates  into  three  divisions — the  ophthalmic,  maxillary  and  mandibu- 
lar. Of  these,  the  first  is  the  most  mesal  in  poution  aod  the  smallest,  but  with  it  are  asso- 
ciated the  ocalomotoriuB,  trochieaiis  and  abdooens,  ell  emerging  together  from  the  Ym. 
lacenim  anteriuB. 

The  maxillary  division  is  f  ntermediate  and  escapes  by  the  Fm.  rotondum.  The  man- 
dibular division  ia  lateral,  is  joined  by  the  Radix  motoria  and  emerges  by  tbe  Fm.  ovale. 

The  distribution  is  stated  upon  the  Table  (g  1302),  and  corresponds  in  the  main  with 
the  three  regions  of  the  fiu:e ;  some  fllaments  also  supply  the  dura. 

The  motor  root  (Radix  motoria)  is  much  smaller  than  the  sensory  and  not  easily  recog- 
nised. Upon  a  fiesb  bnln  it  may  be  seen  as  a  narrow,  light  bend  croasiDg  the  sensory 
root  and  the  ganglion  from  tbe  mesal  side  of  the  former,  to  attach  itself  to  the  mandibular 
divisioD.  Upon  an  alcoholic  brain,  a  dull  tracer  may  be  used  to  isolate  it  in  the  middle  of 
its  course  and  follow  it  to  its  origin  mesad  aud  slightly  cephalad  of  that  of  the  sensoiy 
root.  We  have  not  ascertained  whether,  as  in  man,  it  is  separated  thereftom  by  a  few 
flttere  of  the  pons  or  of  the  trapezium. 

In  man  the  motor  root  is  distributed  to  the  muscles  concerned  in  masticatkm  (Daltoo, 
A,  464). 

%  I38S.  Nerrus  abducens,  S.  abd.,  the  abducens  nerve.— Fig.  116 ;  PI.  11,  Fig.  8. 
Gray,  A,  641 ;  Quain.  A,  I,  519 

A  ribbon-shaped  nerve,  arising  by  three  or  four  funiculi  from  the  trapexlum  just  laterad 
of  the  pyramis.  The  attachment  is  very  feeble  and  the  nerve  is  apt  to  be  torn  off  with 
the  pia.  It  associates  itself  with  the  ophthalmic  division  of  tbe  trigeminus  and  emerges 
therewith  by  tbe  Fm.  lacenim  auterius  to  be  distributed  to  the  MM.  cboantddel  and  the 
rectus  lateralis  ("  extemus  "). 

§  1386.  (VII)  Nerrus  facialis.  If.  /.,  the  facial  nerve  or  '■  portio  dura."— Pig.  116 : 
PI.  II,  Fig.  3.     Gray.  A.  642  ;  Quain,  A,  1,  648. 

In  some  respects  this  is  the  motor  counterpart  of  the  trigeminus,  being  distributed  to 
most  of  the  muscles  of  tbe  face  and  head,  excepting  the  muscles  of  mastication.  It  is 
small  as  compared  with  the  trigeminus,  just  caudad  of  which  it  arises  from  the  latero- 
cephalic  angle  of  the  trapezium.  It  traverses  the  eutal  auditory  foramen,  the  Aqnieductus 
Fallopii  and  the  stylo-mastoid  foramen  {%  506). 

g  1887.  (VIII)  Nerrus  auditorius,  N.  an.,  the  auditory  or  acoustic  nerve  or  portio 
mollis.— Fig.  110,  116  ;  PI.  II,  Fig.  3.     Gray.  A.  639  ;  Quain.  A,  I.  548. 

This  is  commonly  grouped  with  the  olfactory  and  optic  nerves  as  a  nerve  of  qwdal 
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h:  tal  aceoidliiff  to  Ofgnibear  (Lukrsttr).  A,  MS,  it  is  dereloped  Ukfl  tn  ordiau; 
cruUl  Dcrvo. 

It  Bpring*  from  the  cvphilio  |»rt  of  lIi**  Eminenlia  audhorift,  tnivenw*  tbe  anUl  aadi- 
torj  funuui.'u,  and  l»  dialribiilfd  b>  tlie  «e.nM)rj  orgitos  of  the  UliTTinth  or  "  interna!  "  ear, 

1^  1338.  (II)  Nennis  glossopharyngeus,  JIT.  ffpA  .  the  glowsopharynjp*!  Mire.— Fig. 
118;  PL  U.  Fig.  8.     Uruy.  A,  6M;  <iiuitti.  A,  1.554;  Stowell,  t. 

The  origliui  uf  thla  nerre  and  nf  the  vagnn  and  acceoauriaa  ara  associated  k>  as  to  fnnn 
ft  acri<M  tiiieoding  cawlad  fmrn  the  Eniincntta  auditoria  for  a  coMiderablu  distance  atoog 
iho  latt'm)  aspwt  of  the  cer\-ieal  mTflon  We  havt>  not  examined  thuw;  origioa  in  detftil, 
and  the  rvador  U  r^furred  to  the  6fiQrt«  and  d«?«CTiptionH  of  Stvwull.  As  has  hern  stated 
ulaewhert!,  the  points  of  orij,'ln  caoiioi  be  defined  accamtcly  nntil  the  ecul  features  uf  the 
"  meduIU  "  ore  more  Mtlafacloril^r  understoud. 

Tbe  nerve  liaa  a  gjinglioo  lOag.  petrueuui).  emurges  thmagh  the  Pm.  jngulare,  and  Is 
durtributvd.  in  man.  to  the  hti«i:  of  the  tongue,  the  aofl  poUt«  aiM]  the  pliafTox. 

g  1889.  (X)  Nerrui  Tag^s,  ^V.  r..  the  Tagoa  or  pDciuuoganric  oerre.— I>1g.  110 ;  PL 
II,  Flff.  8.    Qrar,  A,  600  ;  QiutiQ.  A.  L  536  :  StowcU,  1. 

This  nerve,  mnarfcable  alike  for  Its  dUtTibaUao,  its  aoeeaitoiis  from  other  (motor) 
■Duxoes.  and  its  BaraerooB  and  peculiar  faoctlans,  srises  jtut  caodad  of  the  glossopha- 
rjngeus  by  wveral  funiculi,  which,  according  i«  Stow«1I,  form  two  B/>riee.  dorwil  and 
ventral.  A»  staled  undnr  tlio  gloBMipharyngcAl,  wr  ltk\-e  nut  fully  exantiued  the  origin, 
and  the  stadf'nt  Is  rt>ferred  to  the  flgiires  and  dewriptions  of  Stowell. 

Tbe  nerve  jirments  a  gangfinn  <(ing  jugulare,  franglion  of  the  root),  in  tbe  proximal 
eDd  of  the  farmmen  of  exit,  and  ahoot  lH  mm.  petipberad  of  the  foramen  another,  tbe  Ong. 
tnTeritaor  tbegaagiioQ  ofthe  tmnk  (l^g.  tOT;  Stuwell.  /i. 

BilatioHM  ef  the  Ganglia.— Tbe  Ung.  Jugularia  Is  coonerted  by  anastomotic  filameou 
vttb  the  N.  fikdalla  (VII),  gloflBopbai7ng^nu  <fX),  acxKaaorlus  (XI)  and  lympathicas. 
The  ganglion  of  tho  root  is  coau<>cted  with  the  S.  glaasopharyngeus  (IX|,  aoceaaorius 
(XI),  hypoglaSBUs  (XIIi.  nnd  Bympathicos;  ^Stowell,  1). 

Besides  tbe  connerttons  just  named,  tbe  vpgns  furnishes  tbe  following  braoebes:  NN. 
pharyngeoB,  larTnjr«>tui  superior,  laryngen.i  reromms,  rami  cnrdiaoi.  rami  pnlmonares. 
gastrleos  dorsalls  and  gantrleiis  veatTmlis  (Fig,  108,  107;  ^^  1040,  lOlU  It  also  g1v« 
many  anastorootic  lilamont«  to  tht?  ^ympathicoa  (g  1041 ;  StoweU,  /). 

§  1890.  iXIt  Nerrusaccessorius,  .V.ae,  the  accessory  or  "spinal  accfssorr"  nerre. — 
Fig.  119:  PI   n.  Fig.  3     Gray.  A,W6:  Qnaln.  A.  I,  5M ;  Stowell.  J. 

This  nerro  baa  a  peculiar  and  extensive  origin  by  fnnlculi  scattered  along  the  lateral 
aspect  of  the  motencephalon  and  cervical  myelon,  from  just  catidad  of  (he  origin  of  tbe 
vsgas  to  a  point  opposite  the  6tli  or  "th  cervical  nerve. 

The  imak  enters  the  rranium  by  the  Fm.  magnnm,  and  then  associstee  Itself  vrltb  tbe 
vagoB  and  gInasoplisrTngeus  to  emergo  tbroagh  the  Ftn.  jugiilarr.  In  man  It  is  distrib- 
uted to  the  trapezius  and  8t«}irt)o.mastaid  muscles,  and  also,  hy  the  filvn  whleli  join  the 
Tsgns,  to  the  hfart. 

g  1391.  iXII)  Nenrus  hypoglossus,  If.  hpg.,  the  bypogiosssl  nerve.— Fig.  110  ,-  PI.  11, 
Fig.  3.    Otar,  A.  64«  ;  Qoaln.  A,  I.  tiW>. 

Arisoi  by  several  (10-151  funiculi  from  the  ventral  aspect  of  the  mMeneephalon  jost 
Isterad  ortbecaodal  half  of  the  Area  elli|>tiea  (olIvsT).  (Tba  difflcolty  in  tbe  homologr 
of  this  area  is  referred  t<i  in  ^  1101,  1188.1 

The  funlcDll  are  ver?  alightlr  aiiaclied  and  apt  lo  be  torn  off  with  the  pis.  Tbe  trunk 
oscapoe  throngh  the  Fm.  oondylare.  and  Is  diatrlbuied.  In  man,  chiefly  to  tbe  muscles  uf 
the  tongae. 

This  nerve  has  raucli  the  aspuet  of  tbe  ventral  mot  of  a  myelonal  nenri. 
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§  1393.  The  demonstration  of  the  cranial  nerves  rpqairna 
much  care  and  skill  on  account  of  the  great  number  crowded  into 
small  spac4?,  and.  also  because  they  pass  through  various  Ixiny 
canals  and  foi-amina  or  are  concealed  by  bony  processes.  The 
beginner  can  hardly  hojie  to  demonstrate  all  satisfactorily  on  one 
specimen.  It  is  especially  necessary  to  employ  a  young  lean  ani- 
mal,  in  order  tliat  fat  may  not  obscure  the  nenca  and  I  hat  the  con- 
nective tissue  may  not  be  ao  tough  aa  to  render  the  tiYicing  of  tiito 
nerves  impossible.  Tlie  general  directions  for  dissecting  nerves 
given  in  g§  1008,  1037,  should  bo  faithfully  followed.  Some  of  the 
nerves  may  be  traced  on  one  side  and  some  on  the  other.  When- 
er  a  saw  is  employed,  Jt  is  best  to  protect  underlying  parte  if 
possible  by  a  cloth.  In  case  a  vessel  or  nerve  is  inadvertently  sev- 
ered, the  two  ends  may  be  slightly  lapped  and  tied  with  a  thread. 
The  nippers  employed  should  be  sharp  and  nan-ow  pointed  i§  146). 
In  using  the  nippers,  remove  very  small  pieces,  and  use  the  tracer 
often  to  make  sure  that  all  brandies  are  pushed  aside.  Have  at 
hand  for  constant  reference  a  prepared  skull,  the  tigurea  of  the  skull 
(Pig.  66-62),  and  the  Tables  of  foramina  (g  562)  and  nervee  (g  1392). 

THE  ORGANS  OF  SENSE. 

§  1394.  TJie  organs  of  sense  are  the  specialized  parts  of  animals 
which,  being  acted  upon  by  objects  in  the  e.vternal  world,  are  capa- 
ble of  transmitting  the  impressions  so  received  to  the  central  ner- 
tons  system  by  means  of  nervous  connections.  Huxley,  S, 
The  organs  are  tiv(\  corresponding  to  tlie  five  senses. 
(A)  Cutis  and  mucosa.— The  skin,  and  mucous  membranes  near 
le  e.vterior  (Dalton,  A,  filO).  These  are  the  organs  of  Totwh  (tac- 
tion, tactile  sensibility). 

(B)  Lingua  (tongue),  Soft  PalaU  and  Faticex. — These  are  the 
organs  of  Thste  (gustation,  gustatory  sensibility*. 
B      (C)  Nasua,  nose.— Its  mucous  membrane,  especially  that  of  the 
'■maxillo-turhinals,  forms  the  oigan  of  Snull  (olfaction,  ollactory 
sensibility). 

^(D)  Oculos,  eye.— The  organ  of  Vision  (sight  or  visual  sensi- 
aity>. 
(El  Aorls,  ear. — The  organ  of  Uewriv^  (audition  or  auditory 
sensibility  I. 

(F)  General  Sensibility.— In  addidon  to  the  special  sensibilities 
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just  named,  requiring  a  special  apjjaratus,  there  is  the  so  called 
geaerol  sensibility  of  the  body.  Thia  is  manifesttMl  whenever  an 
ordinary  wiisory  nerve  is  stitnnlatetl  in  any  |jart  of  its  coarse  ; 
when  slight^  it  is  called  feeling  ;  when  more  intense,  pain. 


CUTIS— TUE  SKIN. 

References.— OrnT,  A,  83  ;  Qiialo.  A.  M.  211 :  Dallon.  A,  010 :  Poster  sod  l^ngl^ 
A.  165  ;  Fu»lt-r.  A.  580 ;  liCyli.  A,  HM);  SlrioVer.  A,  792 ;  Cliaiircnu.  A,  d41  ;  CluuTMa 
(F1ruii»g>.  A.  702;  Owtn,  A,  III,  186.  UIO;  Gorlt,  A.  8tS  ;  Milao-Edwards.  A,  XI.  411 : 
BenutelD.  A,  10  ;  KllDt,  A.  381,  TSl. 

§  1395.  Cutis,  skin.— The  skin  or  integument  forms  the  covering 
of  the  entire  body.  It  la  elastic  and  flexible,  tough  and  dense, 
h<^nce  well  adapted  as  a  prot*?oti!ig  envelojM\  It  is  continuous 
with  the  mucous  membranes  at  the  various  natural  oritlccs. 

g  1S90.   Tbe  flltin  is  composed  of  two  lajera,  twin]  and  eatkl. 

Ectul  Litper.  Epidermis.  CvtieU. — Cumixieod  uf  oucloated  cells.  Uiosn  Drar^st  the  mr- 
bco  nn.'  Ant ;  tlie  dn^r  ones  am  »ph«>rlrjil  or  e»lumn»r  sod  fortn  tbe  Rete  mueonim, 
whirb  contaioa  ibe  coloring  in*tter  of  tht>  skin. 

TLe  function  o(  tlie  epidermis  (s  &lmost  wholly  protectdve,  ukd  it  is  deroid  of  ■enil- 
bllltjr. 

Sntii-'  Lijyfr,  Drrmo .  Corivm,  Culii  vera  itnie  pkiDV— The  true  riim  is  composed  of 
elsallc  uid  wblio  connoctire  ils^ui'.  pUiu  muKles.  blood  vessels,  lymplistlcs  aod  nemfl. 
Tbe  priDcipal  function  of  i}\c  Cut-*  rem  in  taetiU  senmhilUy  or  Ibc  dpU-mitaDtioo  of  tlw 
presooee  aod  cbaractcr  of  olij^is  n-liicb  cimie  in  oiauict  with  the  epidi^miiiit 

Into  it  are  kfutilantM)  tbe  apiwodagea  of  the  Hkin — hair  and  elate*,  tmat  and  tAaumi 
fftandi. 

The  sweat  glaads  Bttrt  to  f^et  rid  of  some  of  tbe  n-aste  prodaeta  of  tbs  body,  while  tlu 
nbuxniB  glands  poor  out  upou  tbe  surface  an  oily  substance  which  kecpi  it  soft  sad 
plbUe. 

The  hair  and  dawn  wrve  oa  protcctnrs  nf  the  body.  The  hair  covets  the  enliro  surfare 
of  the  body  txarpt  at  the  tip  i>r  the  eociut,  Iho  i«d«  of  tho  hands  and  fevt  and  thr  In  |K>tli- 
eonr  ainineuov».  It  protects  (be  surface  and  awiirts  mure  or  lues  In  lutich,  Mncc  a  oervnut 
fllum<-iit  i»  e(>nnect*>d  nith  the  implanltHl  t-nd  of  each  hair.  In  mldiiion  to  thL>  ordinary 
halm  fonuirid  (hi*  prrjtectiw  covering  of  lln-  l-'ody.  tli<*Po  are  sjicHnliBcd  halra  which,  ftaat 
tlwir  ainnections.  an^  undtiubtedly  tactile  nrftans.  The!>o  are  utuated,  in  thn  cat,  nn  th' 
dnraal  Up  iVibrisss,  Fig.  87,  88t.  in  the  eyebrows  (Pig.  87,  88),  and  on  the  antebrachlon 
(Fig.  7(1,  105,  pili  Uctiles).  They  differ  from  cammcm  hairs  Id  bfdng  longer  and  siiflbr, 
but  eapecisUy  in  being  Implanted  very  deeply  and  Id  haTin;r  a  larger  norruos  and  vasni- 
lar  supply. 

For  ibe  structure  and  presenoe  of  tactile  hairs  is  rarioua  animals,  se*  Owen,  A.  lit. 
187:  Curtis.  L,  lAW:  Scboebl,  lO:  Rnnrivr.  A.  913:  MilucEdwaids.  A.XI.  424.  Fur 
the  slrticture  of  the  skin  of  the  dog.  see  Btirling.  I.  Wi. 

LINGUA— THE  TONOtTE. 

References.— O ray.  A,  707;  Qtt4iiD,  A,  II,  825;  Dalton,  A,  463,  nS;  Foster  and 
liUgley,  A,  17S  ;  Poster,  A,  SB6 ;  U/h,  A,  840 :   Strieker,  A.  8S8 :  diaiiTeao.  A.  8fio 


h8W:  ChauTMu  iHemiDg).  A.  SH818;  Owen.  A.  III.  ISO;  Gaiit,  A.  S44,  814;  Hlloe. 
Edwards.  A,  XI,  437 ;  Berasleia.  A.  SS»  ;  Pilot.  A,  700. 

B       §  1:^7.  Tiingua,  tongue. — ^The  tongue  is  the  principal  organ  of 
^  taste  or  yuskUion.     It  is  a  verj'  movable  muscular  organ  covered 

with  mucosa  and  situated  in  ttie  muuth.    It  is  also  })03scssed  of  a 

high  degree  of  tactile  sensibility. 

^B  Bjr  hi  mtisculu'  structure  it  takes  part  la  tbu  procesaea  nrmaatication  nnd  dfglatitimi 
^^aod  in  Hfwoch.  To  ll  am  dlstriboteil  three  ncrvo),  iW  IrigfminuA  to  the  ijp,  tlie  gliaino- 
p)urvu|^-iis  111  tlie  base  and  tlio  ti;)N>gl<Maius  to  tliu  mawl<>!i.  The  gloasopharjrQJtBiw  !■ 
also  dlstribated  to  the  muonea  uF  tliu  anft  palate  and  the  pillars  of  the  faac^e ;  hMico  iliclr 
nneoM  poMesaas  a  reruin  amount  of  i^uiiiatorj  tnulbilitT.  Th*>  parta  upon  the  toDf  oe 
aoppraed  to  be  the  a[iecial  Mats  of  gustatory  sandbilil.T  nxv  the  futiffiform  and  cireumtal- 
lau  papitla.    Tbeae  are  brirflf  deacribed  in  cooneaion  with  Fig.  88.  p.  806. 

For  Kuppowd  guatator;  itnicturea  in  the  epIgloUia  of  the  dog  aod  cat,  see  Schufield, 
I, 475. 

Demonstration.— The  muscular  strurtura  of  the  ton^ut*  may  bo  made  out  hj  aarh  a 
•MtlOD  as  that  dhown  in  Fig.  %i.  Tho  papilW  ma}-  be  meo  on  txich  a  M^-tion,  but  better 
an  a  toagai  which  hu  been  rv-ranrml  with  the  mandiUft.  The  nen-oaa  nupplr  of  ihe 
totigue  may  be  determined  br  following  the  goooral  diroctiuna  for  tho  dluectloD  of  Dorrca ; 
I  also  Fig.  107,  %  1006,  and  for  the  vagua  and  srmpalhlc  (i^  KKIT}. 
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References.— O ray.  A,  710  ;  Qualn,  A.  11.  064  ;  DKltno,  A.  517 ;  Foster  and  LanRley. 
A.  17a  :  F.wler.  A.  SiM  ;  llyn\.  A,  3S.1 ;  I-ej-l>.  A.  348  .  Strieker,  A,  792  ;  Ch*oveau.  A. 
46fl,  H6.>;  Chiuvi.au  (Fleming),  A,  430.  StS;  Owen.  A,  III.  204;  Qurlt,  A,  814;  Milne. 
Edwanli.  A.  XI  453  ;  Bemnein,  A,  2«5  ;  Flint,  A.  754. 

1308.   Nasus,  noiie. — In  Pig.  .T9  and  S8  an.'  aViwn  longitudinal  lertioop  n{  the  nnivl 

paaaagn.     It  will  bi>  seen,  enperiallj'  in  Fig.  88.  tliat  tbi^re  m  a  tolerably  din-^  passage 

llje  prtriuiru   to  the  p««tiufri9  through  the  no  rallinl  taMtv*  ttnintliM  (lofrrior). 

road  of  the  meattia  Tsntfalia  are  the  turbinated  bones  which  an  most  intricately  eoo- 
iTOluted. 

The  mombrsna  Sebneideriaiu  la  the  mnoasa  of  the  naasl  Ftmhp.  Throngli  the  onm- 
paiatlvelj  minute  spacirs  formed  bj"  the  Bcrollfl  of  the  turliinkted  bnnes,  the  sir  maj  pass 
from  the  pra- to  tliu  puatriuris.  but  iia  movemcnl  is  much  nlowcr  than  when  ptaallig 
''trough  the  menttis  Tirntralm,  The  forms  of  the  turbinated  bone*  and  ihe  panagm 
through  ihent  may  lie  well  nefin  by  lnin»(Ttin]^  ■  cat's  head  just  c^'phuliid  of  the  meant 
Cauihl  of  tlieeyca  (§  1400).  Through  thu  iiuuina  cribnwn  (Fig.  00)  itaaa  ihf  olfM!tf>f7 
aerrefl  to  be  distribntml  to  tho  mucosa  upon  the  ethmo-tarbinaln ;  this  mnonaa  la  the  seat 
sf  the  olfactory  suniiUtity  proper,  thsi  is.  of  the  appreciation  aad  distinrtinti  of  perfUmca 

d  ndoni,  The  ruucnsa  of  the  maxillo-tnrblnaU  and  mentus  reniTalia  Is  flupplied  by  ni>r> 
TUQs  filaments  of  the  nasal  branch  of  the  Is(  or  opththalmlc  diTtsloo  of  the  trixemioos 
aoil  posMBaes  Bensihility  more  like  lliat  of  the  skin.  It  takea  cogni»Doe  of  the  pUDgmt 
vapors  of  such  Bu1»laac*M  sa  aitintnaio. 

The  nerrouB  supply  of  the  iujm-  may  be  detenuioed  by  fidlowing  ibe  general  direeUooa 
for  Ibe  diasectlon  of  nerrM  (§  1006). 
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OCULUS— THE  ETE   AND   ITS   APPENDAGES. 

General  References.— Omy,  A,  71S;  Qoiin,  A,  11,  588  ;  Dftlton,  A,  610;  Foster  and 
Langley,  A.  178,  244  ;  HTTtl,  A,  891 ;  \jsj\  A.  823  :  Stians-Darekbeim.  A,  201 ;  Strieker, 
A,  802  ;  Morrell,  A,  260  :  ChaaTeaa.  A,  862  ;  Chaiiveao  (FlenunK),  A,  817  ;  Owen,  A,  III, 
246 ;  FoHtcr.  A,  510 ;  Oarlt,  A,  77S  ;  HUne-Edwaids,  A.  XII,  M  :  Bernrteio.  A.  48 ;  Flint. 
A  ;  Le  Conte,  A. 

Iiutrumenti  and  Material. — Scalpel ;  artbrotome  ;  fine  and  coarse  ecissors  ;  fine  and 
eoane  forcepti ;  tracer  ;  flexible  hlow-}dpe ;  nippers  ;  tripod  leoi ;  beaded  bristles  ;  skoU 
prepared  as  in  Fig.  S6. 

§  1399.  The  eye  is  the  oigan  of  the  sense  of  sight  (§  1394,  D). 
It  is  sitnated  in  the  orbital  fossa  (Fig.  56),  which  in  the  cat  is  in- 
complete. 

In  connection  with  the  eye  proper  are  certain  appendages  which 
protect,  lubricate  and  move  the  eyeball. 

APPENDAGES   OF  THE  ETE. 

§  1400.  Falpebrce,  eyelids. — The  eyelids  are  modified  folds  of 
skin  wliich  protect  the  cephalic  surface  of  the  eye.  There  are  two 
for  each  eye,  wliich  from  their  position  are  called  respectively  the 
dorsal  (upper)  and  ventral  (lower)  lid.  Their  ectal  surface  is  cov- 
ered with  hair,  but  there  are  no  eyelashes ;  their  ental  surface,  that 
next  the  eyeball,  is  lined  with  a  smooth  mucous  membrane,  the 
conjunctiva  (Fig.  126,  cnjct.). 

The  two  points  where  the  eyelids  meet  are  called  the  cantM  or 
angles  of  the  lids ;  a  mesal  (inner)  or  Tiasal  and  a  lateral  (outer)  or 
temporal  canthus. 

Dissection  of  the  Lids.— Make  an  incision  through  the  skin 
from  the  angle  of  the  mouth  to  a  point  opposite  the  base  of  the  ear, 
and  then  transversely  to  the  dorsimeson.  Then  make  an  incision 
from  the  lateral  canthus  directly  caudad  to  the  transverse  incision. 
Reflect  the  ventral  eyelid  and  the  skin  nearly  to  the  mesal  canthus, 
noting  that  the  smooth  mucous  membrane  (conjunctiva)  lining  the 
lid  is  continuous  with  the  covering  of  the  eyeball  (Fig.  126). 

§  1401.  Meibomian  Glands.— Grasp  the  free  edges  of  the  lids 
and  evert  them.  On  the  mucous  membrane  there  will  be  seen 
many  parallel,  broad,  yellowish  lines,  extending  from  the  edge  of 
the  eyelid  for  about  2  mm.  (Fig.  126).  These  are  the  Meibomian 
glands.  They  secrete  a  sebaceous  substance  which  is  potired  oat 
upon  the  edges  of  the  lids  through  minute  orifices;  these  may  te 
seen  at  the  top  of  slight  elevations  by  employing  a  tripod  magnifier. 
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L402.  Meml)razia  nictltans,  tliird  eydid  iPig.  120). —  The 
tliini  eyelid  is  a  fibrous,  drscent-sliajK-d  orpan  tjituated  at  the  meeal 
cantluta  between  tlie  eyelids  proper  and  the  eyeball.  Both  of  its 
surfaces  are  covci-ed  by  a  contianation  of  the  conjinjctiva.  Its 
oeplialio  edge  ia  free  and  dark  Iwixlered,  ita  caudal  edge  is  flexibly 
attached  to  the  eyeball  (Fig.  126). 

The  office  of  the  membraua  is  to  keep  the  eye  fW?o  IVom  dust. 
The  gent-mlization  made  by  Cliauveaii,  A,  is,  **That  it  is  must 
[developed  in  animals  that  are  unable  to  use  their  cephalic  limbs 
for  removhig  fonM^n  partieleB  from  the  eye." 

D^inonstralion. —  The  movement  of  themembrana  depends  upon 
Ithat  of  the  eyel»il1,  not  upon  (he  a<>.tion  of  special  muiu^leB.  Tliere 
ari',  h()we«'er,  a  few  striutetl  muscular  libers  in  the  baud  of  connec- 
tive  tissae  passing  from  the  rectus  ventralis  to  the  membraua  as 
shown  in  Fig.  126.  If  the  raembnina  is  not  visible,  press  uixm  the 
cornea  so  as  to  force  the  eyeball  farther  into  the  orbital  fossa,  and 
it  wlU  apjwar.  It  may  be  made  to  entirely  cover  tlie  cornea.  To 
cause  it  to  disapi>ear,  cut  the  masseter  muscle  and  force  a  scaljwl 
handle  into  the  orbital  fossa  so  as  to  push  the  eyeball  cephalad. 

§  1403.  Iiachrynaal  Apparatus.— This  consists  of  tlie  lachrymal 
or  tear  ghiuds  and  their  ducts.  The  glands  are,  in  general  stnic- 
ture,  like  the  «ilivary  glands  (g§  788,  789).  Tliey  art^  situated  ni«ir 
le  lateral  canthi  of  the  lids. 
Demonstration.-  < A)  Qlandnla  Iachr?/malis,  lachn-'mal  gland 
proper. — Nip  the  orbital  jiroivsa  of  the  fnmtal  and  malar  bones,  cut 
the  soft  parts  connecting  the  malar  process,  and  turn  the  end  dor- 
sad. The  lat^hrymal  gland  will  cling  to  the  n'!le<*le<l  juirt.  It  aj)- 
pcars  like  the  molar  gland  ;§  785),  nnd  is  so  formed  as  to  mold 
^^self  to  the  eyeball  upon  wliich  it  naturally  rests. 

(B)  Glnnduhi  Harder!. — Hanler's  gland,  situati^l  on  the  convex 

or  ectjil  surface  of  the  merabrana  nictitans,  extends  fnuu  near  its 

attacht»d  border  over  about  one  third  its  width  (Fig.  120).     It  is 

^^ry  apparmt  after  the  removal  of  the  eyeball  (S  I415i. 

^B     It  is  found  only  in  animals  possessing  the  tliird  eyelid  (Milne- 

^Bdwardri,  A,  XII.  121  s. 

^V     Liw7injmal  f'annJ.^X^w  the  free  edge  of  each  eyelid,  about  3 
^^m.  from  the  nasal  canthus,  is  the  opening  of  a  lachrymal  canal, 
rhese  canals  collect  the  tears  and  convey  them  to  the  lachrymal 
duct 

Demonstration. — The  openings  of  the  lachrymal  canals  may 
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be  seen  easily  by  drawing  the  eyelids  well  apart  and  looking  with  a 
magnifier  at  their  free  edges  near  the  mesal  canthas.  Insert  a 
beaded  bristle  into  each  canal. 

Lachrymal  Duct. — This  is  formed  by  the  onion  of  the  two  canals 
and  extends  to  the  nasal  cavity.  Its  beginning  is  somewhat  dilated 
and  is  called  the  UtchrymaZ  gac. 

Demonstration. — Slightly  expand  the  pnenaris  and  pnsh  the 
beaded  bristles  mentioned  above  nntil  they  appear  at  the  nasal 
opening  of  the  lachrymal  dnct.  This  opening  is  just  ventrad  of  the 
cartilaginous  prolongation  of  the  maxillo-tnrbinal  bone  (at  a  point 
ventrad  of  the  M  of  the  abbreviation  '*  Mxtrb."  in  Fig.  88).  The 
opening  is  quite  lai^e  and  will  readily  receive  the  probe  of  Uie  baoer. 
If  it  is  desirable  to  trace  the  lachrymal  duct  throughout  its  oonise, 
a  bristle  should  be  put  into  it  Then  the  head  should  be  hemi- 
sected.  and  the  duct  traced  with  nippers  and  arthrotome,  com- 
mencing at  its  nasal  termination. 

MUSCLES  OP  THE   ETE. 

The  cat's  eye  possesses  12  muscles,  ten  belonging  to  the  eyeball 
(4  recti,  4  choanoid,  the  trochlearis  and  the  obliquus  centralis),  and 
2  to  the  WAs— orbicularis  paZpebrarum  (§  1404)  and  levator  palpe- 
hrcB  dorsalis  (§  1409).  Besides  the  special  muscles  of  the  eyelids, 
tlie  muscles  of  the  face  assist  and  modify  their  movements. 

§  1404.  M.  orbiculariji  palpebrarum  (Fig.  126,  M.  orb.  plpbr). 
— This  is  the  circular  muscle  surroxmding  both  lids  and  serving  to 
close  them.  To  demonstrate  it,  cut  either  of  the  lids  transversely. 
Just  entad  of  the  skin  will  be  seen  the  cut  ends  of  a  thin  layer  of 
pale,  striated  muscular  fibers.  The  fibers  are  plentifully  mixed 
with  elastic  and  white  connective  tissue. 

For  the  M.  levator  palpebrffi  dorsalis,  see  §  1409. 

§  1405.  Exposure  of  the  Muscles  of  the  Eyeball.— These  as 
well  as  the  levator  palpebrts  are  within  the  orbital  fossa.  To  expose 
them,  cut  with  nippers  the  two  ends  of  the  zygoma  (Fig.  66).  Grasp 
the  orbital  process  with  the  forceps  and  lateriduct  it  At  the  same 
time  sever  the  soft  parts  close  to  the  bone  with  an  arthrotome,  so 
that  the  zygoma  can  be  removed.  Remove  the  temporal  and  mas- 
seter  muscles  by  grasping  their  cephalic  edge  and  severing  the 
attachments.  In  doing  this,  be  very  careful  not  to  include  any  of 
the  fibrous  capsule  of  the  eye.  After  these  muscles  are  removed, 
nip  away  half  of  the  mandible  ;  then  remove  the  part  of  the  maxilla 
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containing  the  molar  and  the  last  or  largest  praemolar  tootli.  This 
will  expose  the  latt'iul  aapwt  of  the  eyeball  and  a  muscle  (ptery- 
goid) extending  obliquely  from  the  mandible  to  the  floor  of  the 
orbit.  There  is  also  brought  clearly  into  view  the  superior  max- 
illary  artery  and  the  superior  maxillary'  diviaiou  of  the  r>lh  nerve, 

■  Both  extend  along  the  floor  of  the  orbit  Interad  of  the  eyeball  to  tho 
infraorbital  foramen  (Fig.  50,  Fra.  inf.  or.),  from  wliich  point  they 
are  called  infraorbital  artery  and  nen'e.  They  should  be  carefully 
removed.  Two  of  the  muscles  of  the  eyeball  will  appear,  M.  rectus 
ventralis,  M.  rectus  lateralis.  Raise  the  eyeball  H)nieivlKit  wiUi 
a  scalpel  handle  and  cut  the  pterygoid  muscle  at  its  origin  in  the 
floor  of  the  orbit.  Note  that  the  edges  of  the  recti  muscles  slightly 
overlap  near  their  origin,  but  separate  like  the  sepals  of  a  flower  as 
they  extend  ccphalad  toward  the  eyeball.  S4?]tarate  tliero,  and 
trace  firet  the  M.  rectus  lateralis  to  its  attachment  on  the  eyeball, 
removing  the  loose  tibrons  substance  with  scissors.    Do  not  injure 

•  the  tendon  of  the  ventral  oblique  (ei«  §  1406). 
Pass  a  sc^iliK'l  handle  entad  of  the  free  edge  of  the  muscle,  raise 
it  and  free  it  from  the  underlying  tissue  witli  a  tnwier.  When  free, 
raise  the  muscle  by  the  scalpel  handle  and  make  it  tense.  It  will 
be  seen  to  terminate  in  a  bmad  ribbon-like  tendon  which  is  inserted 
into  the  sclerotic  at  the  caudal  mar:gin  of  the  white  zone  of  the  eye- 
ball (1"%  126,  Z.  a.). 

1%  1406.  M.  obliquns  Tentralia  (inferior),  the  ventral  or  inferior 
oblique  muscle. — hi  cU-aring  away  tho  librous  tissue  from  the  ball 
to  e.xjiose  the  lateral  rectu.s,  this  iiitiscle  also  will  ix»  exjiosed.  It 
appears  as  a  circular  band  overlapping  the  ventral  rectus.  Snpa- 
rate  tlie  body  of  the  miiscli*  from  the  other  tissue.-*,  and  lift  it  up 
with  the  scalpel  handh-  as  for  the  lateral  rectus,  and  it  will  be  seen 

■  to  insert  itself  by  a  broiul  tendon  along  the  edge  and  cephalad  of 
the  tendon  of  the  lateral  rectus.  Tlie  tendons  of  these  two  muscles 
form  a  riglit  angle.  Raise  tlie  eyeball  with  a  scalpel  handlf  and 
trace  the  ventral  oblique  to  its  origin  fWim  the  orbital  surface  of  the 

•  maxilla  Just  laterad  of  the  Os  lachrymale  (just  laterad  of  tbe  *' h  " 

kof  the  abbreviation  *'  O.  hii."  in  Fig.  06i. 
§  1407.   M.  rectos  veatralis  (inferior^  (Fig.  1*26,  M.  r.  vntr.i.— 
Tliis  ap]>ears  on  the  ventnil  side  of  the  eyeball.    Bniw  it  out  so  aa 

I  to  show  tiie  attachment ;  then  dissect  the  bwlv  of  this  muscle  as 
diiveted  for  liie  lateral  rectus,  and  raUe  it  in  order  to  note  it^s  iiJS4.'r- 
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tion  at  the  caudal  margin  of  the  white  zone  aa  witti  the  lateral  rec* 
tu8  (Fig.  126). 

I  1408.  M.  rectus  dorsalis  (superior),  (Fig.  120,  M.  r.  dral.).— 
Cut  for  about  1  cm.,  dose  to  tlie  hone,  the  fibrous  baud  holdiug 
the  eyeball  to  the  poirtorbital  process  of  the  frontal.  Dmw  the  eye- 
ball cepbalad,  aud  the  dorsul  rectus  will  api>ear  on  the  dorsal  side 
of  the  eyeball.  IMssec^  it  as  described  for  the  others  (§  1405 1,  and 
note  that  its  insertion  is  at  the  same  level  on  the  eyeball,  as  shown 
in  Fig.  126. 

A  considerable  band  passes  from  the  ventral  rectus  to  the  Mem- 
bmna  niotitans.  This  is  coni]>osed  mostly  of  connective  tissue,  but 
with  the  microBcoiHj  a  small  number  of  muscular  libera  may  be 
found  in  it.    It  is  thus  a  retractor  of  the  Menibrana  nictitana. 

§  1409.  M.  levator  palpebr®  dorealis  (superioris).— This  very 
thin,  slender  muscle  may  i>e  seen  by  grasping  some  of  the  fibrous 
substance  near  the  cornea  aud  dmwing  the  ball  oephalo-ventrad. 
It  is  on  the  ectal  surface  of  the  dorsal  rectus  for  the  first  fourth  of 
its  length,  tlien  it  inclines  mesad.  Isolate  it  with  the  greatest  care. 
About  ojjposite  the  point  of  insertion  it  spreads  out  into  a  broad 
tendon,  which  is  attaclnxl  to  the  dorsal  lid  (Fig.  126i.  Grasp  tiie 
edge  of  the  dorsal  lid  and  raise  it  from  the  ball ;  then  pidl  upon  the 
muscle,  and  the  tmctidn  can  be  seen  on  tlie  ental  surface  of  Uie  lid. 

§  1410.  M.  rectus  znesalis  (iuternusi.  —  Divide  the  rentrtll 
oblique  and  sever  the  fibrous  connection  of  the  eyeball  with  the 
orbital  fonsji  im  the  ventral  side  to  a  p<iint  about  opiK>site  the  open- 
ing of  tlie  lachrjmal  canal  on  the  doi-sal  lid  :  then  evert  the  Mem- 
brana  nictitans  and  draw  the  eyeball  laterad.  This  will  exjjose  the 
mesal  i-L^tus.  Its  attachment  to  the  eyeball  should  be  determint.'d 
as  described  in  ^  1405. 

§  1411.  M.  trochlearis  s.  obliquus  dorsalis  isnjx?rior).~Tliid 
muscle  will  appe^ir  mesad  of  the  rectus  mesiilis.  Draw  the  eyeball 
caudad  and  laterad  and  isolate  the  muscle  fmm  its  origin  toward  its 
insertion.  When  about  opjweite  the  middle  of  the  eyeball,  it. 
merges  into  a  slender  tendon  which  extends  to  a  jx>int  a  little  caa- 
dad  and  entad  of  the  mesal  canthns,  where  it  piisses  through  a 
fibro-cartilaginous  ring.  This  ring  is  held  somewhat  loosely  to  the 
bony  orbit,  nearly  directly  ojiposite  the  origin  of  the  ventral 
oblique,  by  a  strong  librous  band  about  4  mm.  long  extending 
directly  don^ad,  and  a  slender  one  about  25  mm,  long  attached  to 
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e  postorbital  procees  of  tlip  frontal  iKig.  50,  Pre.  po.).  To  tlpmon- 
fitratii  these  bands,  draw  the  eyeball  laterad  aud  pull  uj)on  tlie 
fibro-cartilaj^noua  pulley.  The  tense  tines  sbow  tlie  direction  of 
tlie  bands  aud  nerve  as  guides  iu  isolating  thorn.  C'ouliinie  tu  draw 
the  ball  laterad  and  Isolate  the  tendon  of  the  M.  tn>c)deuri8  after  it 
pa.ssH8  the  jjidley.  Draw  it  taut  and  it  will  be  ^een  to  |>ass  dii-ectly 
laterad  towai-d  the  eyeball.  It  jKisst^s  entad  of  llio  M.  levator  jwl- 
pebrai  and  then  expands  into  a  thin  sheet  which  is  inserted  into  the 
eyeball  at  right  angles  to  the  Insertion  of  the  dorsal  rectus,  as  the 
ventral  oblique  is  inserteil  into  Uie  ball  at  right  angles  to  the  lateral 
rectus  (g  1406). 

§  1412.  MM.  olK>anoldeit  v.  M.  choanoideus,  v.  MM.  recti 
miuores,  s.  MM.  recti  poeterlores,  *■.  M.  suepensor  oculi. — These 
are  fourstniight  uinseles  like  thi^  recti  prt)per.  but  smaller.  They 
may  be  demonstmtod  by  separating  the  recti  muscles.  They  will 
be  seen  to  alternate  with  the  recti  as  they  extend  along  the  eyeball 
to  their  insertion,  which  is  by  a  broad,  thin  tendon  near  the  middle 
of  the  eyeball.  This  ia  true  of  all  but  the  ventral  i  inferior)  one, 
whose  tendon,  like  those  of  the  recti,  is  inserted  into  the  edge  of  the 
white  zone  of  the  sclerotic  (Fig- 126). 

§  1413.  Origin  of  the  Musclea  of  the  Eye.— All  of  the  mnsclcs 
of  the  eye  de»'iibf<l  abuve,  excpjit  tlie  nrhiruhiris  jntlpfhrarum 
(§  1404)  and  the  ohU/juus  ventral  is  (j^  14()6>,  arise  in  a  circle  snr- 
rounding  the  optic  nerve  at  its  exit  from  the  skull,  thus  forming  for 
it  a  nuisoular  sheath. 

The  lerxUor  palpt^brtE  doraalix  arises  near  the  sutura  fronto- 
orbilo-apheuoidea,  dorsad  of  the  origin  of  the  dorsal  rectus,  which 
arises  very  near  tin-  foramen  opticum. 

The  tTochUaria  ia  in  like  manner  ectad  of  the  mesal  ret^tus. 

Tlie  Jaferal  rectus  paj$ses  between  the  tendon  of  the  ventral  rec- 
tus and  the  combuntd  tendon  of  the  choanoid  muscles  to  1m-  iusi-rted 
into  the  septum  between  the  optic  and  anterior  lacerated  foramina. 

The  antral  rectus  arises  from  the  lateral  and  ventral  us|>i*i*ts  of 
the  foramen  lacerum  anterius,  and  just  ectad  of  \i&  origin  is  the 
ComnKm  tendon  of  the  four  cJutanoid  musclrs  i  t^g.  126>. 

In  determining  the  origin  of  the  ronscles,  the  connections  of  the 
eyeball  should  be  so  far  separated  from  the  socket  that  one  may 
work  in  any  part  of  the  orbital  fossa  without  difficultj-. 

g  Ul-L  Action  of  the  Muscles  of  tbe  Eje.— Wlib  the  nwU  iIiIb  ib  probalily  u  In 
rft.,  thkt  lljvjr  move  the  ejru  ia  Uie  dirvctioo  of  ikub  fuur  cardinal  iKiiutu  anc'iifdiag  tu 
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tbetr  attodiment.  TheobltqoeBiiMck»mre»odMbteiitly  ■ttaebedfc<Mitto«Bai»a»  Uat 
the  ttctioo  coald  hardly  be  the  fluoe  (Qsaui,  A,  I,  277^  It  would  Hem  from  tlte  aiwhau- 
cd  arrangemeot  that  the  ventral  oblique  would  simply  rotate  the  eTeball  latemd  and  the 
troehlearn  woald  rotate  H  meaad. 

%  1415.  The  aerrotia  supply  is  giren  in  the  Table  of  cranial  neirea  {%  1892),  distri- 
bntion  of  the  8d,  4tb,  6th  and  7th  nerrea.  The  nerves  may  be  made  oat  oa  a  ttati  or  aleo- 
faolic  specimen  by  (oUowlog  the  geoerml  directions  for  dissecting  nerves  in  §g  lOOB.  1087. 

GLOBUS  OCUU— ETEBALU 

§  1416.  How  to  Obtain  the  EyebalL— The  one  exposed  in  dis- 
secting the  muscles  may  be  severed  from  the  head  by  catting  the 
muscles  near  their  middle  and  the  optic  nerve  about  1  cm.  from  the 
ball ;  or  a  fresh  eye  may  be  exposed  as  described  for  studying  the 
muscles  (§  1405)  and  then  severed  as  just  described.  In  case  it  is 
undesirable  to  injure  the  skull,  or  the  eye  of  an  ox  or  sheep  is  to 
be  obtained,  grasp  the  lids  successively,  and  turning  the  concavity 
of  the  curved  scissors  toward  the  eyeball,  sever  the  connection  with 
the  lids.  Grasp  the  membrana  nictitans  and  draw  the  eyeball 
cephalad.  Keeping  the  concavity  of  the  scissors  toward  the  ball, 
cut  its  fibrous  and  muscular  connections  with  the  orbit ;  cut  also 
the  optic  nerve  about  1  cm.  from  the  ball. 

After  the  eyeball  is  removed,  carefully  tree  it  from  all  tissue 
except  the  membrana  nictitans  and  the  lateral  and  dorsal  recti 
muscles.  Tliese  should  be  left  to  enable  one  to  determine  the 
aspt'ct  of  tlie  eye. 

§  1417.  Note  the  following :— (A)  Infonn,  the  eyeball  of  the  cat 
is  spheroidal  and  somewhat  pointed  cephalad  (Fig.  126).  (B)  The 
cephalic  third  {cornea^  %  1421)  is  transparent  and  continuous  with  (0) 
the  sclerotica  (§  1421),  which  forms  the  rest  of  the  ectal  wall  of  the 
eyeball.  (D)  N.  optieus,  at. the  caudal  part  of  the  eyeball  enters 
the  large  cylindrical  optic  nerve. 

§  1418.  Irig  et  FnpiUa  (Fig,  126).— Upon  looking  into  the  cor- 
nea there  will  be  seen  a  golden-yellow  circular  curtain,  the  iris. 
This  curtain  is  not  complete,  but  in  the  middle  is  an  opening,  the 
pupil.  The  form  of  the  pupil  in  the  cat  is  circular  when  fully 
dilat(*d,  as  in  a  cat  killed  with  chloroform.  When  partly  contracted 
it  is  elliptical,  but  when  fully  contracted  it  is  a  dorso-ventral  slit 
These  various  forms  are  reAdily  seen  in  a  living  cat's  eye  by  trans- 
ferring the  cat  from  a  dim  into  a  brilliant  light. 

S  1419.  Images  Formed  by  the  Eye. — If  the  eye  is  perfectly 
&«sh,  so  that  the  cornea  is  transparent,  rub  some  strong  glycerin  on 
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caudal  part  of  the  sclerotic  to  make  it  transparent;  bold  the 
«j»with  the  comoa  toward  a  well-lighted  window  or  u  lamp  flame. 
^Iie  image  of  tlie  window  or  tlariin  will  bt;  seen  on  the  caudal  usp(f<;t 
of  tlie  eyeball ;  tlie  image  is  real,  and  hence  inverted  like  that 
fonnpd  by  a  photographer's  camera.  Kaitte  or  lower  tlie  eyt-ball, 
and  the  image  will  be  seen  to  move  in  the  opposite  direction.  If  the 
eye  of  a  large  animal  is  used  for  this  i^xperiment,  a  piece  mii:>tLe 
removed  from  the  caudal  part  of  the  sck-rotic  on  account  of  its 
opacity. 

g  1420.    TimiciB  oculi— Coats  of  the  eye  (Fig.  130).— For  the 

^atndy  of  the  n*niaining  parts  of  the  eye,  a  fresh  one  may  be  used, 

^fcut  one  hardened  in  alcohol  is  di:*sirabk\  as  snch  a  one  retains  its 

form  and  the  various  ports  are  less  easily  torn  and  displaced.     To 

^harden  an  eye.^  cut  a  slit  in  the  sdertHic  at  one  side  and  lilace  the 

Bye  on  absorbent  cotton  in  02  per  cent,  alcohol  for  a  day ;  then 

remove  to  95  ]h»t  cent,  ftir  two  days  or  more. 

Dissection.. — With  forceps  and  scissors  make  an  inciiuon  from 
about,  the  middle  of  the  comua  to  near  tlie  optic  nerve,  taking  care 
Bto  cut  only  thn)ugh  the  wall.     Connect  the  same  two  points  by 
"another  incision  in  such  a  way  as  to  rt>move  a  segment  containuig 
one  fomth  or  one  iifth  of  the  entii-e  wall  of  the  globe.    In  tliis  seg- 
ment the  different  tunics  may  be  studied. 

§  1421.  Sclerotica  at  Oomea  (Fig.  126t. — Together  these  form 
^^the  ectai  covering  or  framework  of  the  eyeball. 
^  The  sclerotic  covers  the  caudal  three  fourths  of  the  eyeball  and 
becomes  thickened  iM-fitn?  merging  into  the  cornea.  This  thicken- 
^^ing  has  the  appearance  of  a  white  band  around  the  eyeball,  and 
^^r  convimience  may  l>e  called  the  Zona  alba  (Fig.  12fl,  Z.  a.)  or 
white  zone.  At  the  caudal  margin  of  this  zone  are  inwMled  the  recti 
muscles.  Itfi  width  indicates  the  length  of  the  plicis  cilian'S  (§  1 422  . 
In  the  ontal  wall  of  the  sclerotic  are  many  pigment  cells  (lamiTui 
l/usca),  giving  it  a  dark  appearance  ;  and  on  the  line  where  it 
[merges  into  the  cornea  these  pigment  cells  extend  through  to  the 
[eotal  wall  of  the  sclerotic.  Tlie  cornea  completes  the  framework  of 
he  eyeball  cepliahid.  It  is  transparent  and  intermediate  in  thick- 
between  that  (tf  the  white  zone  and  the  rest  of  the  sclerotic. 

'I  1422.  Choroidea  (Fig.  136). -The  choroid  coat  of  the  eye  is 
just  entad  of  the  sclerotic.  It  is  a  vasc^uhir  coat,  but  contains  also 
much  pigment,  hence  its  dark  appearance.  With  a  tracer  S4*parate 
tile  choroid  and  sclerotic  as  shown  in  Fig.  126.     The  choroid  does 
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not  extend  ceplialad  of  tlit-  iris.  Opposite  tlit^  wliit*»  7-imo  it  is  folded 
into  plaits  (Plicae  cUiares,  Fig.  lao;.  There  are  about  seventy  of 
these  plait8  or  folds. 

§  1423.  Irl«.~The  iris,  as  stated  above,  is  the  circular  perforated 
curtain  caudad  of  the  cornea.  Its  caudal  sxirface  is  bla<.'k,  its 
cephalic  a  golden  yellow,  wliich  givta  eolc^r  to  the  eye.  It  is  at- 
tached at  ltd  circumference  to  the  choroidea,  the  cornea  and  the 
sclerotic. 

§  1424.  Retina  (Fig.  126).— The  retina  is  the  ental  coat  or  tunic 
of  the  eye.  It  is  an  expansion  of  the  optic  nerve  to  which  are  added 
nerve  cells  and  various  other  parts  (see  Quaiii,  A,  II,  005).  It  is  the 
sensitive  part  of  the  organ  of  sighL  It  may  be  .se]iarated  from  the 
choroid  as  shown  in  Fig.  126  by  using  a  scalpel  handle.  Note  tliat 
it  is  of  nearly  uniform  thickness  until  it  reaches  tlie  margin  of  the 
ciliarj'  folds,  Ora  serrata  (Fig.  120).  Its  extension  upon  the  folds 
becomes  thin  and  is  called  the  Pars  ciUaris  ntiiuB.  The  eiilrance 
of  the  optic  nerve  appears  as  a  round  white  spot,  macula  lutea 
(blind  spot). 

§  1425.  Tapetnm  (Fig.  126). — In  the  eye  of  the  cat,  as  in  many 
other  animals,  the  retina  does  not  contain  pigment  over  its  whole 
extent,  but  is  devoid  of  it  in  its  dorao-mesal  i>art,  Ilere  the  cho- 
roid is  brilliantly  colored,  forming  the  so  colled  Tupeium.  The 
color  is  metallic  golden-blue  green.  In  this  part  of  the  choroid  is  a 
deposit  of  mineral  v/s^Ws  of  calcium  which  ansists  in  giving  the  lumi- 
nous appearance  to  the  cat'seye  in  a  dim  light  (Milne-Edwards,  XII). 

§  1426.  Humor  aquens. — Tlie  aqueous  humor  is  a  clear  watery 
fluid  which  fills  the  spac^e  between  the  corue^i  and  the  iris  and  leus 
and  also  the  small  aimce  between  the  iris  and  the  plicffi  ciliaros  (Fig. 
]26*.  These  spaces  are  called,  from  their  position,  Cajnera  aqu<Ma 
ceji/ialicn  (anterior),  cephalic  or  anterior  aqueous  chamber  i  Fig.  120, 
0.  aq.),  and  Camera  aqttosa  caiuf/ilis  (posteriori,  caudal  or  posterior 
aqueous  chamber  (Fig.  126,  C.  a.). 

§  1427.  The  corpus  vitrenin  or  vitreous  humor  is  a  trans])an<nt 
jelly-like  substance  occupying  tlie  greater  space  of  the  eyebalL  It 
is  bounded  cephalad  hy  the  lens  and  ciliary  proceesee  and  at  all 
other  points  by  the  walls  of  the  eyi^ball. 

§  1428.  LenB  ^lena  crystaUlna!— Crystalline  lens  (Fig.  126).— 
The  lens  ia  the  double  convex  transparent  body  situated  between  the 
aqneous  chambers  and  the  vitreous  body.     Its  cephalic  oonvexily 
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greater  than  it«  caudal.  In  the  fresh  eye  it  is  perfrcUy  transpar- 
ent, and  itii  ectjil  jmrt  is  soft,  while  its  ental  \>qjX  is  firmer,  lu  an 
alcoholic  eye  it  i8  hard  and  mostly  opaque. 

§  142y.  Oapsula  lentis  iFii,'.  126,  Cpsl.)-— Tliis  is  the  ear  sumiund- 
ing  the  lens,  (iraap  the  cut  edges  of  tl»e  whito  zone,  and  attempt 
to  spread  the  eyeball  out  Hat.  'ITiere  will  be  seen  a  tense  line  pass- 
ing from  the  plicje  ciliares  to  the  edge  of  the  lens.  At  the  name 
^  time  look  at  the  lens,  and  there  will  be  seen  enveloping  it  a  tliin 
ftlransparent  membrane,  which  is  the  cai>sule.  Blow  with  a  blow- 
pipe {V\q.  19)  against  the  lens  where  the  tense  line  is  attached,  and 
the  air  will  get  between  the  lens  and  its  capsule,  thus  uiaking  the 
latter  very  evident. 

%  1430.  Zonula  ZinuH,  s.  Ligameniwm  siispcnsarium  (Fig.  126, 
Z.  Z.).— This  is  the  tibrous  connection  of  the  lens  capsule  witli  the 
plicm  ciliares.     By  [luUing  ujwin  the  lens  capsule  and  the  sclerotic, 

is  suspensory  ligament  will  be  seen  attaching  itself  to  the  Ciliary 

lict£  (Fig.  126). 


Preparation  of  Fig.  136. — A  cal'ii  hvad  was  removed  atid  fiofl«a  mliiL  The  ekin  wis 
it  with  a  iK«lp<.<l  ttluD^  tbo  doraol  Hurfsco  of  the  bttul  l<>  iudicotv  tbu  ilinTtirm  of  tliu  mic- 
f^ioa.  Then  tlin  M-ctioo  w&s  nuulu  with  a  finn  looth  back  nw  (Fig.  31)  Tho  di'bris  was 
mnDT«d  by  carpriilly  8cni|>iii^  nith  a  stnljiel,  and  the  oatliDe*  were  obtaiiuil  inim'ilUuOy 
by  tneana  of  a  phoii>gni|ih«>t'H  caiu'>n.  Tb^  rolative  podUon.  tAxe,  iawnffm  and  i iri^in  nf 
tho  mnsdea  wvro  oUaiowl  by  aalHi«<iucQt  earorul  dimectlon  od  wvenU  spiTinicuB.  Tbe 
form  of  the  eyoboU  and  tbc  ratniluiia  of  tho  i>Bna  were  verified  f>ii  six  ryca  by  carefulljr 
manving  ind  frviTzing  tbvm  and  then  makjnfr  arctioDS  with  a  watcb-9pring  saw. 

ThepfMWCT/wirMiP.  c,)arvBl«out  70  in  nambcr,  bnt  in  onler  that  thcr  might  be  Rhown 
dlxtinrlly  only  a  U-w  of  ib«ini  vrm'  drawn.  T1ii>  rViary  mnwrtf  in  the  cat  Kan  uot  U^-n  nt- 
iafactorily  work^^d  out.  hi>ni->-  itA  limits  and  iniu;  hiirc  not  bran  citwrly  indkntn]  in  ibe  fifctm. 
On  tlte  ventml  tide  tho  retina  and  clinruidiv  are  iihown  as  ariMraled  frc>m  the  eclemtlea 
and  fmm  earli  oiher.  Pirially.  the  mmwlMi  of  the  head  doMd)-  re1at«l  to  tho  M.  orblca- 
kri»  jwlit-bmrum  have  not  lieeQ  indicated. 

I       Description  of  Fig.  126.— Camera  aqoosa  posterior  (C.  A.).— Tbe  posterior  (caudal) 
Kqutwuii  chanilMT.     Il  is  iutualt-<]  Ixrtwc'CD  tlic  Zonuh  Zinnii  and  the  (n>. 

Camera  aquosa  anterior  iC.  aq.). — The  aotcrior  (cephalic)  aqneooii  chamber.  It  Is 
bounded  by  the  (fit*,  fris  and  rtirnta. 

Canalis  Schlemmii  (Co.  Shim.)  — TlieiMmal  orSulilemm  tn  tbe  est  (s  double  and  often 
triplo.     It  is  a  venouft  flinns. 

Capsula  (CpsLl.— Capsnle  of  the  lens.  TliU  Is  an  clastic  asc  eompletely  indr«ng  the 
[lens,    Tn  il  is  ailachni  lb<.-  Kti»]>ensnry  liffament  or  soot*  of  Zinn. 

Cboroidea,*.  Tunica  va5Culosa.—Thl»  is  tlie  dark  brown  membrane  rompowd  eht^fly 
'  blood  VRnsels  and  lyinp  i»*tw.i-n  tite  wlfn'tlca  ami  retina.     It  extendi)  eepbaUd  to  tho 
OppMlte  the  zona  attw  nf  tht*  (vrlerotira  the  ehnroldea  Is  plaited  or  folded,  Tonuing 
I  Ihs  pfi'et*  filinrts  or  ciliary  prrteeMfa. 

CoDJonctiTa  (Cnjct.).— Tbe  eonjonctlra  is  the  muousa  lining  the  lids,  ooverlog  both 


DOSSO-VKlfTRAL    &SCTIOX    OF    THE    EYB. 


I 
I 

I 

• 


» 


GlARddla  Hardari  (Gl.  HarderV— A  ntiRlI  Uchnrmal  gland  poaring  oat  a  labilntor 

on  thu  ealitl  or  cua/r^ve  aurfitre  of  tlie  Mb.  nietUant  (^  140;(,  B). 

Iris. — Thiit  i»  tliu  cootrBCtilu  diiipliragm  juhi  c^phalmjl  of  the  1i<db.  Iu  cut  sd^iea  AM 
atioirD  In  tho  Btfun*,  uad  it  b  rvptviM-ntod  as  lUlatpd  to  ■  circle  (^  H19).  Iu  mttMJes  am 
of  tlie  aii»lrip<--d  v«rifty,  yyi  ll»-y  wt  rapidly  Bad  it|<|'*-'*'i'  ""  if  »lino«  Totuntanr  Id  the  cat. 

Lens, — The  Ic^tM  in  the  oat  m  double  convex  as  iu  mau,  Imt  uullkc  tb?  liumaD  leoa, 
that  of  tho  nt  is  tbo  more  oonvex  copbalad  (j[  14281 

Macula  latea  (Mel. ). — ThU  ia  tLe  white  or  blind  Bpoi  of  the  eye.  It  is  the  eud  of  the 
optie  nerve  as  li  eniora  the  eyeball. 

Membrana  (Mb.)  nictitans. — This  is  the  inlpmal  or  third  erelid.  It  bss  a  Mack  frM 
bordnrt^  I4(>3V 

Mucosa. — Mucous  meniliniiie  nf  tbt"  ruufof  the  mouth. 

M.  ciliaris  (M.  c.)  — Tlit;  ciliary  nitis^Ie.  Tills  Is  sitacbod  to  the  ederotica  and  ebo- 
foidea.  By  its  ronlrat^lon  and  n>lHsaiinn  the  leuH  is  made  more  or  less  convei,  and  bcnco 
aeoiimniodftt&H  the  eyo  (or  neur  or  diFtant  objects.  Tho  llmiu  of  thbttuuKle  have  ant 
boan  B&tisfartonly  di-ttiriiiinM  In  tli><  <«t. 

M.  levator  palpebrs  dorsalis  ^M.  W.  plpbr.).— The  elcrstor  of  the  donal  (aaperior, 
npper)  Hd  is  a  sleiultT  imiwle.     It  must  be  greatly  aidc<I  by  tbu  r«t«l  niiwclve  of  ibe  bead. 

M.  rectus  dorsalis  IsaperioD,  (M.  r.  drsl.). — The  donal  straight  muscle  of  the  eye. 
Il  Is  cut  lon^tudlaatly,  hnnce  Its  tendon  Is  seen  on  edge. 

M.  rectus  lateralis  lexternus),  (M.  r.  Itrl.i. — Tbe  muscle  is  cut  sad  inflected  vontrsd 
to  show  Its  origin  from  ttic  bony  feplum  between  Ibc  Fm.  t^>.  and  Km.  I.  a,  nnd  ^^»*  that 
It  is  between  the  tendon  of  the  ventral  rectus  aod  the  common  tendon  of  thu  cboauoid 
muscles  (^  14W). 

M.  rectus  ventralis  (inferior),  iM,  r.  vntr.). — Tlie  ventral  nTiiiB  bag  been  divided 
Inngitaditully  nnd  ib  wen  on  edp>.     lis  origin  is  from  the  lateral  wall  of  the  Fin.  1.  a. 

M.  choanoideus  mesalis  (M.  ch.  m.).— Tbe  tendon  of  tbls  muacle  crosaeA  tbe  optic 
nvrvu  OS  slioivu, 

M.  choanoidens  dorsalis  (M.  cb.  dral.}. — This  muade  and  Its  tendon  are  seen  on  edffe, 

M.  choanoideus  iateraits  (M.  cb.  L). — Tho  tendon  of  tbls  moacle  is  seen  to  its  width. 

M.  choanoidens  ventralis  iM.  ch.  vntr.  I. — Tbe  ventral  of  the  cbuanold  mnaclea. 
Tbe  common  tendon  <>f  the  choanoids  seems  to  bo  n  ojnilnuation  of  Uus  as  it  goes  to  its 
origin  rrom  the  fm,  1.  a.  i%  1413), 

M.  obiiquus  ventralis  finferior),  (M.  oblq.  mtr,). — The  cut  end  of  tbe  ventral  obllqae 
ma»clft{!^  M(Kt>. 

M.  orbicularis  palpebrarum  (M.  orb.  plpbr.l. — The  eat  ends  of  thin  circular  muscle 
are  shown  io  eacb  Hd.  The  ertal  muacles  of  the  head  mlugle  with  tbl^,  but  they  are 
omitted  fnim  the  figure. 

M.  pterygoideus. — Tbia  corresponds  to  tbe  extrmal  pterygoid  of  man.  It  passes  from 
the  O.  pnlatinuw  to  tbe  raeaal  side  oi'  ibe  mandil>le  (Stratu-Durckheim.  A,  II.  S17). 

N.  maxillaris  superior  (N.  rax.  spr.K — The  second  divisicm  of  the  trigeminus  nerre, 
Ita  duitributi'iu  is  given  in  tbi>  Tiible  (g  lllftJl. 

N.  opticus  (N.  op.L— The  niilie  nt-nre  is  (wen  tra^-enrinp  the  optic  fnramen  on  its  wsy 
to  tite  eyeball.     It  Ifl  Burroiindi-d  by  dura  wliieb  is  continuous  nttb  the  sclerotica. 

Ora  serrata  (Ora  »r.>.— Tbe  retina  ut  the  beginning  of  the  cilisr?-  plii*  Ix-rvimpa  ibin. 
and,  as  in  man  It  la  somewbet  Indented,  it  Is  called  <*m  scrnfa.  The  vermted  a[iiM^araDC« 
ia  not  marked  in  the  eat.  Tlie  retina  is  vejy  thin  froca  the  nra  tn  ibe  tips  uf  the  ciliary 
pTooeeaes,  where  It  ceases.    Ttiis  |nrt  uf  the  retina  tscalled  the  para  dliatia  rati oa  (^  1484). 

O.  frontis.— Tlie  frontal  bone  {^  516). 

O.  orbitO'Spbenoideam  (O  orsph.),  (%  SIS). 
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Palpebim  dorsalia. — ^The  donal  faoperior  or  opper)  eyelid.  The  dor«tl  Hd  does  not 
crmtaiD  &  tarsal  cartilage  aa  In  man  (Qnaio,  A,  II,  S84),  and  there  are  no  eydaahes  (dlla) 
(g  HOOJ. 

Palpebra  TentralU  (Plpbr.  vntr.). — The  ventral  (inferior)  or  lower  Ud,  like  the  dorsal, 
pneaeseefl  no  lasbea  (g  1400). 

Pili  tactile*. — Tactile  baira.  The  bulb  of  one  la  aliown  to  indicate  its  great  alxe  and 
deep  implantation  (§  1896). 

Plioe  ciliaxes(P.  c.)«.  proeeflHtudliares,dliai7  plicae  or  procosBM. — Tfae;f  an  foldings 
of  the  cboroidea.  The  abbreviation  ia  written  on  one  shown  in  ita  fall  extent  It  is  approx- 
imately triangular  in  ontUne,  and  to  ita  tip  is  attached  the  tonula  of  Zinn,  and  into  it  pass 
many  strong  liands  forming  pan  of  the  snapenaory  ligament.  The  folds  bifnicate  caodad 
and  gradoally  merge  into  the  general  mrftce  of  the  choroid  (g  14231. 

Retina. — The  nerroas  tonic  of  the  eye.  It  i»  the  ental  of  the  three  coats.  In  the 
figure  its  cut  edge  is  crossed  by  lines,  and  on  the  ventral  side  it  is  drawn  away  irom  the 
choroid  and  toward  the  center  of  the  eye  (g  1434). 

Sclerotica. — This  with  the  cornea  forma  the  octal  ooat  of  the  eye.  In  the  cat  it  i> 
very  thin  except  opponte  the  Iris  and  dliary  pUae.  Here  it  is  thickened  and  has  been 
termed,  provisionally.  Zona  aitba  (g  1421). 

Tapetiun. — The  brilliantly  colored  part  of  the  ental  sur&ce  of  the  cboroidea  (g  14S5). 

Vitreum. — The  vitreous  body  or  vitreous  humor.  It  fills  the  entire  space  caudad  of 
the  lens  and  zonula  of  Zinn.  It  is  clear  and  somewhat  jelly-lika  The  eancd  of  PfUt  if 
merely  an  interval  between  the  vitreum  and  the  zonula.  As  it  is  not  supposed  to  exiit 
during  life,  and  cert^nly  did  not  appear  in  the  sections  of  the  frozen  eye,  it  has  been 
omitted. 

Zona  alba  (Z.  a.). — This  is  a  thickening  of  the  sclerotica  giving  firmness  to  tbe  eye- 
ball.     Into  its  caudal  edge  are  attached  the  recti  mnsdes  (gg  1407, 1408). 

Zonula  Zinnii  (Z.  Z.)  ».  Ligamentum  suspensorium  lentia.— The  suspensoiy  liganuat 
in  the  cat  ia  attached  to  the  lens  capsule  at  tbe  edge  of  the  lens  and  passes  not  only  to  the 
summits  of  the  dliary  procneses,  but  into  their  substance  as  shown  in  the  figure.  More- 
over, there  is  an  e^tedally  strong  part  of  the  ligament  oppodte  the  summit  of  each  dfiuy 
process. 

AURI8— OROANCM   AUDITUS— E AR.    (Fig.  137,  128.) 

General  References.— Gray,  A,  7S0  ;  Quain,  A,  II,  636  ;  Dallon,  A,  6M;  F1iat,A: 
Foster  and  Langley,  A,  201  ;  Foster.  A,  i>74  ;  HyrtI,  A,  413  :  Leyh.  A,  838;  Stricter,  A. 
950  :  Chauvean,  A,  680  ;  Chanvcau  (Fleming),  A,  846  ;  Owen,  A,  III,  235  ;  Qorlt,  A.n. 
799 ;  Milne-Ed  wards,  A,  XII.  1 ;  Bernstein,  A,  184. 

liutrununU  and  Material.  —  Watch  spring  saw  ;  nippers  ;  dissecting  inB^rsBeo 
(%  181) ;  tripod  magnifier  ;  15  per  cent,  glycerin  ;  cat's  head  ;  macerated  skull  prvpairiv 
in  Fig.  57. 

§  1431.  Amis,  ear.— This,  the  organ  of  hearing  in  the  cat  as  it 
the  higher  animals  generally,  is  composed  of  three  parts,  two  rf 
which  (labyrinth  and  tympanum)  are  completely  encased  in  boBF- 

(A)  Anxis  eotalii  (externa),  ectal  or  external  ear. — ^Thisinelate 
the  external  ear,  commonly  so  called,  which  is  partly  cariilagiM* 
and  the  meatus  auditorius  ectalis  (extemus),  a  partly  booy 
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?adiiig  to  the  membraDa  tympani.     Both  are  lined  with  6kin»  which 
)xtt*iuls  also  over  the  metiibmna  tytnpaiii. 

(B)  Tympaniun  s.  Aoris  media  i  Fig.  127). — The  middle  ear  is  an 
elliptical  cavity  in  the  Iwnt^,  limnl  with  mucous  membrane  and  con- 
taining the  bonea  of  the  ear  and  tlieir  muscles  and  the  chorda  tym- 
pani  nerve.  Into  it  opens  the  Eustachian  canal  (J*^.  5R,  88),  which 
puts  it  into  communication  with  the  pharj^nx. 

(O)  liabyrinthufl  s.  Auris  eatalls  (int**rna),  (Fig.  12T». — ^The 
entaJ  (internal)  ear  or  labyrintli  is  the  sentient  portion  of  the  ear. 
It  consJHts  of  tiiree  parts,  a  common  wivity  i  rvstibulum\  from  which 
extend  tlie  otiier  two— in  one  direction  the  otfTwrie*  semicirculaTes, 
the  other  the  cochlea.  In  tlie  living  Iwdy  the  cavity  of  the  inter- 
lal  ear  is  closed  and  lined  with  a  thin  periosteal  membrane,  but  in 

le  macerated  skull  the  fcne*>tra  rotunda  and  fenestra  ovalis  put  it 

ito  comniunicatiun  witli  tlte  tympanum. 

Dissection. — Remove  the  head  of  a  young  cat  and  wash  away 
Ihe  blcKxl. 

^  14:32.  Auris  ectaJis.— Tlie  external  ear.  The  outer  prominent 
irt  tnrus  its  concave  surface  latero-oe])h&lad.  Note  its  flexibility 
and  elasticity,  also  the  little  pocket  on  its  lateral  border  (Fijr.  87). 
Spread  the  edires  a^iart.  Not**  the  niunerouH  ridges  and  winding 
ways,  and  that  it  is  only  partially  covered  by  conspicuous  hairs. 
At  its  latero-et'tal  aspect  is  the  opening  into  the  Meatus  aiiditoriins 
ectalis,  the  walls  of  which  are  firm  and,  near  its  tennination.  bony. 

Remove  the  niaudible,  os  hyoides,  tongue  and  larynx,  also  the 
skin  from  one  side,  including  the  exteraal  ear.  Then  isolate  the 
facial  (7th)  nerve  as  it  emerges  from  the  Fm.  stylo-mastoideum  (Pig. 

67,  I"^.  stm.).  Partially  isolate  also  the  Eustachian  canal.  The 
ojiening  of  the  canal  will  be  exposed  as  shown  in  Fig.  88,  by  slitting  the 
soft  p:ilale  lengthwise  and  turning  tlie  tlajw  aside.  Fn.»m  tliis  pttint 
the  canal  extonds  cando-laterad  to  the  bony  Eustachian  tube  (Fig. 

68,  Cn.  Eu.).  Remove  from  around  the  bulla  (Fig.  57)  ever^'thing 
excej)!  the  Eustachian  canal  and  the  facia!  nerve.    Cnt  the  carli- 

^laginoUB  part  of  the  meatus  whei-e  it  j^ius  the  bony  part,  but  do 
lot  allow  the  instrument  to  enter  the  latter. 

§  143;^.   Membrana  tympanl  1  Fig.  1*^7*. -Place  the  head  in  a 
good  light  and  lo<jk  into  tlie  bony  ec^Uil  metUus.    A  nearly  tranvS- 
parent  membrane  will  bo  seen,  the  Membrana  tympam..     It  sep- 
arates the  ectal  e«r  from  the  tympanum.    Note  the  white  rod  (handle 
>f  the  malleus)  extending  across  its  dorsal  third. 
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§  1434.  Tympanom  8.  Auris  media. — With  nippers  remove  the 
wall  of  the  nipgiil  clia,iu1>er  of  the  tympanic  bulla  <.Fig.  d8i,  and 
note  the  delicate  membrane  lining  it,  also  the  bony  septum  (Fig.  58, 
Spt  tym.)  separating  tliis  chamber  from  the  tytnpanum  proi>er 
except  at  a  [wint  directly  ventmd  of  the  fenestra  rotunda,  whwv  it 
is  noU'.lied,  thus  forming  a  free  communication  between  the  two 
chambers  of  the  bulla  (Fig,  58).  Carefully  remove  the  w^ptum  with 
nippers  and  use  the  sciswjrs  for  cutting  its  lining  membrane,  so  that 
nothing  may  be  removed  by  inadvertence.  Holding  the  liead  in 
the  hand,  allow  the  light  to  fall  upon  the  tympanum  from  varioua 
dirwtions.  Note  the  attadiment  of  tlie  menibmna  tympani  to  a 
ring  of  bone  terminating  the  ectal  bony  meatuSf  and  ttiat  the  mem- 
brane is  conical  in  form,  the  apex  pi-ojecting  into  the  tympanum. 

^  14m  Canalis  Eostaohiana  iFig.  5S,  88).  — Tills,  as  stated 
above  (Fig.  88i,  is  the  canal  connecting  the  pharynx  and  t>-nipo- 
nnm.  Inw^rt  a  l>eaded  bristle  into  the  pharyngeal  oi>ening  (T?ig.  88) 
and  it  will  appear  at  the  tympanic  opening  in  the  cephalic  part  of 
the  tymjKinnm,  just  dorsad  of  a  projecting  shelf  of  bone. 

Ossicula  anditna,  Bones  of  the  Ear  (Fig.  197). — There  are  three 
of  tliesc,  malleus,  incus  and  stapes,  extending  in  a  chain  from  the 
membrana  tj'ni]Kini  to  the  fenestra  ovalis. 

%  1430.  Malleus,  hammer  (Fig.  127).— The  malleus  is  tlie  first 
of  the  chain  of  ear  bones.  Its  handle  stretches  partly  across  the 
membrana  tynijHini.  With  the  tracer  move  tlie  handle  ;  it  will 
away  but  little.  Note  that  the  neck  and  head  of  the  malleus  fonn 
an  angle  witli  the  handle,  and  tliat  attached  (<>  a  snuill  cylindrical 
process  of  bone  arisJng  from  the  nicsnl  aspect  of  the  neck,  is  the 
short  tendon  of  the  tensor  tympani  muscle  Uhe  M.  BuHac?uanu$ 
of  Straus-Durckheim,  A,  II,  20(]|.  This  muscle  is  nearly  spherical 
and  occupies  a  concavity  slightly  cephalad  of  the  fenestra  ovalis. 
Tlie  fos.sa  may  lie  seen  on  a  pivjiared  wknll.  With  eolssors  cut  the 
tendon  of  the  muscle  and  then  the  dorsal  part  of  the  bony  ring  sup- 
porting tlie  membrana  tympani,  and  carefully  remove  the  mallens 
adhering  to  the  menibmna.  Note  the  rounded  head  of  the  mallens 
and  also  the  long  flat  process  (processus  gracilis)  arising  from  the 
lateral  asjiect  of  the  nwk. 

g  1437.  Incus,  anvil  (Fig.  12T), — Tliis,  the  second  of  the  chain 
of  bones,  resembles  a  molar  tooth  with  two  divergent  fangs  rather 
than  an  an\i!  fQuain,  A^  TI,  631).  To  expose  it,  remove  the  cephalic 
part  of  tlie  tympanum  and  the  tensor  tympani  muscle.     Examine 
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under  a  8tn)np  light  with  a  magnifier.  Notp  Ui«  larger  i>art  with  its 
concavity  for  articulation  with  the  malleas  and,  extending  ventro- 

Hmeead,  a  Hlender  process  which  articulates  with  tltt^  stapes.  Con- 
tinue to  use  the  aiaguitior,  and  witli  a  tracer  sever  the  connection 
witli  the  stapes;  then,  by  raoviug  tlie  incu«  slightly,  it  will  be  seen 

H  to  occupy  the  caudal  part  of  an  elongated  fossa  caudu-laterad  of  the 
one  occupied  by  the  tensor  tynipani  muscle.  Tlie  shorter  process 
(fang)  is  Iickl  in  jxjaitiou  by  a  ligament.     The  cejilialic  part  of  the 

■  iossa  is  occupied  by  the  head  of  the  malleus.  Carefully  nip  away 
the  lateral  wall  of  tlie  tymjKitinni  and  fully  expose  the  longer  pro- 

»cesa  of  the  incus  and  its  ligament 
g  1438.  Stapes,  stirrup  (Fig.  12T».— This  is  the  third  and  last  of 
tlie  diaiu  of  bones.  (The  so  called  Os  lenticulare  between  the 
stapes  and  incus  belongs  properly  to  the  incus.)  The  narrow  i>art 
of  the  stapes,  termed  the  head,  articulates  with  the  longer  process 
of  the  incus,  and  its  broader  part  or  base  is  inserted  into  the  foramen 
ovale.  With  the  tracer  or  foh'eps  move  the  bone  slightly  fn>ni  side 
to  side,  iind  there  will  be  seen  passing  caudo-iaterad  the  t(*ndon  of 
the  IS.  stapedioa.  Remove  the  lateral  wall  of  the  tympanum,  the 
mastoid  process,  etc.,  around  the  Fm.  stm.  (Fig.  57),  and  tlie  muscle 
will  be  seen  to  ori^nate  near  the  aqntcductus  Fallopii  (g  fiOBi  entad 
of  the  7th  nerve.  On  the  jirepared  skull  the  space  occujned  by  the 
stapedius  may  be  seen  to  be  separated  from  the  fossa  occupied  by 
the  iucus  hy  a  septum  of  bone.  After  the  muscle  is  well  made  out, 
grasp  its  tendon  and  pull  gently.  The  stapes  will  be  drawn  nut  of 
the  fenestra  ovalis.  Note  the  small  bony  i>rocess  oa  the  caudal  side 
to  which  is  attached  the  stapedius  muscle. 
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I.ABVBJNTHUS  j.  AUIUS  ENTALIS  (INTERNA).    (Fig.  127.) 


§  143ft-  Fenestra  rotunda  x.  Fetiestra  cochlea  ;  Fenestra  07a- 
lifl  a.  J**ene9tra  re-sifbuli. —  Those  two  gatewaj'S  to  the  labyrinth  have 
already  been  exiH>st!d.  Note  the  membrane  covering  the  fenestra 
coi'hleffi.  The  fenestra  vestibuli  was  closed  by  the  base  of  the 
stapes  and  its  connecting  soft  parts.  These  foramina  open  respect- 
ively on  tlie  summit  and  side  of  the  cylindrical  cochlear  eminence. 

g  144().  Cochlea. — The  cochlea  is  situated  mainly  in  the  cylin- 
drical elevation  at  the  caudo-lateral  aspect  of  which  is  found  the 
Fenestra  rotunda  *.  cochlea;.  It  consists  obviously  of  the  tapering 
canals  (scalie)  separated  by  a  lamina  of  bone  (lamina  spiralis,  Fig. 
These  scabe  are  coiled  about  a  central  piece  (modiolus y,  some- 
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thing  like  the  shell  of  a  enaiL  The  laige  end  of  the  canal  is  visible 
through  the  membrane  covering  the  Fenestra  rotunda,  and,  since  it 
faces  into  the  tympanic  cavity,  is  called  Scala  tympani,  The  other 
canal  opens  into  the  vestibnle  and  is  called  the  Scala  tesiibnli. 

To  demonstrate  the  p&TtB  of  the  cochlea,  rest  the  head  on  the 
occiput,  and  with  a  watch-spring  saw  make  a  section  acrc^s  the 
cochlear  eminence  so  that  the  Fenestra  vestibuli  is  divided  in  half. 
If  a  watch-spring  saw  is  not  at  hand,  one  may  employ  the  nippera. 
Remove  the  fragments  made  by  the  saw  or  the  nippers  by  blowing 
with  the  blowpipe.  This  will  expose  the  vestibule,  a  cross  section 
of  the  cochlea  and  the  opening  of  the  scala  vestibuli.  The  appear- 
ance shown  in  Fig.  127  will  be  seen,  except  that  the  membranous 
part  of  the  septum  may  be  torn.  The  direction  of  the  cochlea 
beyond  the  vestibule  is  nearly  in  a  line,  connecting  the  centers  of 
the  foramen  jugulare  et  ovale  (Fig  67),  and  if  the  ventral  wall  of 
the  cochlear  eminence  be  removed  along  such  a  line,  the  cochlea 
will  be  exposed  and  a  clear  view  obtained  both  of  the  Lamina  spi- 
ralis and  the  Modiolus  or  center  piece  around  which  the  coils  are 
made. 

To  remove  the  ventral  wall  of  the  cochlear  eminence,  press  a 
blunt-pointed  scalpel  or  arthrotome  against  the  wall  of  the  scala 
tympani  and  pry  carefully.  Usually  it  will  come  off  without  the 
least  difficulty.  The  exposed  cochlea  will  look  like  a  cork-screw. 
It  should  be  remembered  that  in  addition  to  the  lamina  spiralis 
which  forms  a  partition  between  the  two  scalse,  there  will  appear  a 
complete  wall  of  bone  separating  the  different  whorls. 

In  the  center  of  the  modiolus  is  a  cavity  or  canal,  and  the  lamina 
spiralis  is  perforated  by  many  small  holes,  giving  the  appearance 
of  a  sieve,  and  under  the  tripod  it  is  seen  that  through  these  the 
branches  of  the  auditory  nerve  pass,  to  be  distributed  tQ  the  sentient 
part  of  the  cochlea. 

§  1441.  Oanales  semicircnlares  (Fig.  127).— There  are  three  of 
these,  each  forming  about  two  thirds  of  a  circle,  in  the  periotic  bone. 
They  are  related  somewhat  as  are  related  the  three  dimensions  of  a 
cube,  and  open  into  the  vestibnle  in  pairs.  From  their  position, 
they  are  named  as  follows  in  man,  and  the  terminology  has  been 
retained  for  the  cat :  external,  superior  and  posterior.  The  exter- 
nal one  (horizontal)  is  nearly  in  a  dextro-sinistral  plane  and  sur- 
rounds a  small  fossa  nearly  caudad  of  the  fenestra  ovalis.  The 
superior  one  is  in  a  dorso-ventral  (vertical)  transverse  plane.    It  is 
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in  the  ridge  forming  the  candal  boundary  of  the  F^ssa  appeudion- 
laris  ( Fig.  59,  Ks.  ap. ). 
H      The  posterior  seinicircnlar  canal  is  in  a  dorso-rentral  (vertical) 
longitudinal  plane,  just  latomd  of  th«  Fiu.  jgl.  (Fig.  50i.    As  staled 
^abore,  the  canals  open  into  the  vestibule  in  pairs.    The  opening  of 
^Rone  end  of  the  posterior  and  superior  (uinals  may  be  seen  by  look- 
ing into  the  vestil>ule.     The  two  other  openings  are  situated  near 
the  edj;e  of  tiie  fenestra  ovaliH,  one  latorad  and  one  niesad  of  the 
opening  just  described.    The  mesal  one  is  the  common  o|x*ning  for 
Hthe  posterior  and  external  canals,  while  the  lateral  one  is  for  the 
^flu^^erior  and  extenml  canals.    These  three  openings  are  situated  in 
a  line  connecting  the  middle  of  the  Fm.  jugulare  and  of  the  fenestra 

IOvalis  (Fig.  57,  Pm.  j..  Ft.  ov.). 
To  tnice  tlifse  canals,  remove  th**  perioUcum  from  the  rest  of 
the  sknll,  and,  commencing  at  the  central  or  common  opening  of 
tlie  posterior  and  superior  canals,  with  the  nippers  and  arthrotome 
carefully  n^move  the  bony  walls  of  the  canal.  To  demonstrate  all 
^^the  canals  and  their  openings,  one  should  take  a  skull,  cleaned  pref- 
^pgrably  by  maceration  (§  250),  and  after  separating  the  perioticum 
from  the  rest  of  the  Bkull,  remove  the  wall  from  the  middle  of  the 
length  of  the  various  canals  v§  1441),  to  expose  them ;  then  ins(*rt 
fine  bristles  in  both  directions.  In  this  way  the  three  openings  of 
the  canals  may  be  fimnd,  and  the  ends  of  two  bristles  will  be  found 
>rojectiDg  from  each  opening. 
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%  1443.  AquKdcctus  cocbteie. — This  fs  a  canal  throag^  tbf  periotlcnin  which  truis- 
mits  a  Tftin  from  tlit>  PcnU  iyin)iniii.  One  o|N>nin({  nf  thr  cMnal  la  orar  \\w  fi-nmlra  rotunda 
and  th«  othrr  ia  jiut  caodad  of  ihi^  Sftnttu  nudUftritu  internet*  {f.Xiia\\%).  1 1  may  1h>  nvdUj 
deiiKiQStiutttd  bj  laaertlnR'  a  bristle  Into  the  acala  vestiboiar  opening.  It  is  mentJoned  to 
It  majr  not  be  rniataken  for  \\xv  o]walnf  of  a  ainnicircalar  canal. 
For  ■  nki-tch  nf  the  devrlopmoct  of  thA  ejr«  and  «ar  Id  tba  pi;,  sm  Ilant.  D.,  t ;  tea 
«  external  ear  pnawgea.  3  ;  and  for  the  derelopmeDt  of  the  tnlddle  ear.  3. 

Figun'  137  was  auggc8t«d  hf  the  diagram  of  the  liiunnn  car  givvn  In  Huxlcj  nod  You- 
mans,  A.  105,  Vig,  89-  It  is  mraat  tu  roprvot'ni  the  th^et^  pnris  of  tlie  ear  in  thi*ir  rvlatire 
(Wdor.  The  fint  dirbkiD  or  attris  tetnlia  ia  retnoved,  nee|tt  the  booy  and  a  amall  iwrt  of 
^ba  cartllai^tioaB  me«tiiB. 

The  bond  of  the  car  trere  placed  aa  noarlf  aa  poenlblc  In  thdr  proper  poidtloci  aod 
ptitlined  with  a  catnera  laridn. 

I      Explanation  of  Pt(^.  137. — Aqacdactai  cochleje  (Aq.  chL).— A  patsaf^  ibmogfa  the 
ptrtrmum  for  n  vein  from  tho  emin  trmponi  1.^  1443). 

Canalia  Eustachiana  (Cn.  Eu.).— The  EustachiaD  canal  opeoiDg  into  the  eariljr  of 
the  tympanum  or  midilU*  i-ar  i§  1435^ 

Canalis  aemicircularis  posterior  iP.l.  —Thin  rAoal  is  repreeentt^  tn  It*  whole  length 
and  its  openini;  at  one  end  with  the  external  and  a(  the  other  with  the  saporior  ranal. 
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PlO.   127.— DUGBAM  OF  THE  CKf%  RlOfTT  EaU,  VKNTnAI,  ViBW  :    x  aboat  B. 

Canalis  semJcircultu-is  superior  |S.  >.— Onlj  tlif  iM-glnnEngii  of  thiii  am  oltnwn  Ona 
of  them  roninifn'"**  in  mmmon  witli  th«*  p«.««t*rior  rikI  nnp  wllh  lli#  Mtwmal  ntiiMl  (^  1441). 

Cui&llft  semicircularis  externa  (E.).  Otilr  the  b^nnin^  of  thin  c&nal  «n>  itliown, 
ODo  of  them  opcoing  with  the  superior  and  otw  wilh  the  poAtcrlor  cannl  (§  1441V 

Cochlea. — This  is  roprpKnuil  u  unrolled  and  tlie  TeDlnl  surface  rumoTcd  so  as  lo 
eip(«e  the  ivtilie  and  the  lamina  aptmlif)  ig  1440) 

Cutis,  tht  flan. — It  is  mntinuoits  over  the  meAtus  and  becomes  rerj  thto  tm  It  estsodi 
over  tiin  nipmbmnn  tytitfiani  to  form  Its  eetal  Injor. 

Fenestra  rotunda  iFt.  rt.)  «.  Fettrntm  fi^AIta, — In  life  this  is  inclosed  hy  a  mem- 
brane.     It  l^ada  into  the  M%la  iTmpaai  of  the  corhlea. 

Fenestra  ovalls  iFt.  ot.i  ji.  Finattt't  r^si-^uli — TliIs  Is  Ihe  putsge  ftora  the  tjmpo- 
niini  u>  the  reMlbale.  la  Ufo  it  ta  covered  bjr  thir  bMo  of  the  itape»  with  Ita  couo«cttii|r 
son  partA. 

Incus. — Thn  middle  bone  of  the  ear.     It  in  alim  called  anvil  and  dtn*  tm-hri*  i$  14S7), 

LabTtinthus. — ^Tbla  is  the  third  and  last  or  aeoUeat  part  at  the  ear.  It  is  often  adiri 
interual  oar. 

Lamina  spiralis  (Lm.  spr.).— This  is  a  piste  of  bono  aitsin^E  from  the  rnodtolua  or  col- 
umn itfthe  fiKltIm,  ttnd  wilh  its  mniubranouiroiitiuuaUoa  divides  the  cavity  of  tlit< coekln 
Into  ihi*  two  walH<  ifi^.  12^>. 

Ligfamentum  iocudis  <Lft.  incV — The  llj^ment  holding  one  of  the  pfoesaaee  of  th« 
Innos  to  iho.  vaII  of  the  trmpanum. 

Malleus.— The  Sntt  of  the  small  bones  of  the  ear.  ll  U  bj  far  the  lar^eat  of  the  three. 
It  ffmins  lis  name  from  its  ruaemblaneo  to  a  hammer.  Its  handle  stretohes  partlr  acnias 
the  Mb.  tj^mpani. 

Meatus.— The  name  is  written  lo  tbu  mvntus  ectalis  or  passage  fitom  the  eil«rior  to 
the  merobraDs  timpani  (g  1433). 
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Membrana  (Mb.)  trmpanl. — The  iD(!inbrBti(>  Ib  SDmcwhftt  fannM-sliAped  u  BhotriL 
It  U  coiuiKisod  of  three  layen,  the  Akin  or  cutw  \eee  cutio),  a  fihmiu  o-nrnl  or  iotennodiaw 
pari  and  a  cuDtinualion  of  Ihu  lymiMintc  mocoea.  The  latter  rovem  the  handle  of  the 
luattcua  aud  \ivl\»  Uj  bind  it  to  ibo  tytuptiuum.  and  is  only  (nutljr  Bbown. 

M.  9tapedius(M.  stp.).—'rbciDaine  is  connected  with  tbeboujrprocww  of  the  Btapns  to 
which  thir  miiac-lc  is  ntlacbtwl  (§  1488)- 

M.  tensor  tympani  IM.  t.  l.y. — Tbero  i»  h«re  «bo«rn  tho  bony  proceea  of  tb«  mallviu 
to  which  the  tenduu  of  this  muBcle  is  attached  (^  1436). 

O.  lenticulare  lO.  Int.)- — The  bouII,  nearly  cylindrical  Ixme  between  th«  atapec  and 
lucuM  (g  1488)l 

Petrosnm  «.  ptrwHevim. — The  dense  bone  coolaioing  tliu  parts  of  thu  Ubjrlnth  {%  010). 

Scala  vestibuli  (Set.  vst.^. — Thr  chamber  of  ttic  oochU«  <i|>i^ning  iota  the  restibale. 
It  Is  dlvidnl  iiiU)  two  rliambers  \ty  the  mtnnbraae  of  Reiflsner  fP^.  IM). 

Scaia  tympani  iScl.  tym.). — This  chamber  of  the  cochin  Is  mpsntod  ham  Uie  tym- 
panam  only  by  mcmbniiie. 

Stapes. — 1*ho  lut  of  th«  f<nuill  Ixmce  of  the  car.  Its  oral  baw^  fitii  into  the  feiiestra 
ovall«.     I^ear  its  small  end  is  a  bony  pn^cexs.  to  whirh  Is  attached  the  stapedius  muscle. 

Tympanum. — This  Is  the  MOund  ur  middle  chamber  of  tbo  ear  (g  1494)^ 

Vestibulum  l.Vst.i.— The  vevtlbtile  is  thti  rommon  cliamber  of  l\\v  labyrinth  :  from  h 
extvnd  \hv  semJnrculsr  cauals  and  the  soda  re«1ibuli  of  the  oochlra  (§  1431.  CV 

Explanation  of  Fig.  i28.—Canalis  cochlcK  iCn. 
chl.).— A  division  partitioned  off  fnitn  thi-  wula  vcstj. 
buli  by  the  membrane  of  Relsmer.  It  Is  8e|iarated 
from  the  aeala  tympani  by  the  membrana  basilaris 
(MbibaL). 

Lamioa  spiralis  (Lm.  sprl.).— This  is  the  booy 
p«rtilmn  between  the  two  scalie.  Tlio  partition  is 
cumpleti.-d  by  tbo  membrana  basilaris  (Mb.  bs).  It 
arlBM  from  the  mo^iMua  and  tbroiigh  it  passes  the 
cocblear  npive  (N.  rhl.i. 

Membrana  bosilohs  (Mb.  bs.i  a  Jumiwa  tpiraUt 
mnt^raiuuva. — ^I'his  with  the  oneoua  spiral  lamina 
oompletee  the  separation  between  the  ecahe. 
The  ttr^'tn  ofOrrti  in  on  thf  side  of  this  membrmne  toward  the  canalis  coehlee ;  iw 
attempt  In  made  to  indicate  it  here. 

Membrana  Reissnerl  (Mb.  R.\  »■  lamina  dtntievUtta,  >.  Umbvt  ktmina  •^iro'i*.— This 
membrane  ditidea  the  seals  ve»libuli  into  two  porta  the  caituU*  MckU^x  aud  the  «uA)  ev«< 
Ubvii  pmper. 


Pro.   12S.— Tkassbltioh    oi'   K 
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APPENDIX. 

TERMB  OP  DESCRIPTION  (§  1443>— NIPF^BB  (g  1444)— DROPPIHO-BOTTLB  OILBB  (g  144S, 

Pig.  129)— LiiiniD  oelatik  (§  1446) — OBTAUfiKa  ai^cohol  free  of  tax  (§  1447)— 

DRTiyO  JARS  (ICICeLT  WITHDtrr  HEAT  (g  144S)— SOLCBLB  BERLIN  BLUE  (§  1440)— 
BLUE  GELATIN  FOR  INJECTIONS  (g  1450) — OBTAINING  FROOS  AND  KENOBRAKCHI 
(,gg  1451,  1452)— PITHINO  FB008  (§  1458,  Fig.  130)— KACROTOHE  (g  1454)— BRAINS 
OF   LOWER  TKKTEBEATE8  (g  1455)— USE  OF   MICA  (§  1456). 

§  1443  i§  23).  Terma  of  Deacriptlon.— In  a  notice  of  the  senior 
author's  paper  {14)  npon  the  brain  of  the  cat,  the  Medical  Becord 
(New  York)  for  May  13, 1882,  has  the  following:— 

"  We  feel  disjwsed  to  especially  endorse  his  recommendation  for 
the  more  general  adoption  of  such  terras  as  cephalic  and  caudal, 
d<yrsal  and  ccTitral,  in  place  of  superior^  inferior,  posterior  and 
anterior.  The  latter  are  often  rendered  ambiguous  and  confusing 
to  the  student  on  account  of  the  natural  difference  in  posture  be- 
tween man  and  other  mammals,  and  the  fact  that  the  human 
cadaver  is  usually  examined  in  a  supine  position." 

The  American  Journal  of  Neurology  and  Psychiatry  (I,  Feb., 
1882),  in  a  notice  of  the  same  paper  (pp.  101-104),  and  in  other 
notices  and  editorials  (pp.  46,  60,  66),  employs  the  terms  cephalic, 
ectal,  ental,  ventral,  ventrad,  dorsal,  caudad,  cephalad,  cando- 
cephalad. 

The  same  terms  are  consistently  employed  by  Prof-  T.  B.  Stowell 
in  his  admirable  pai>er  (1)  on  the  Vagus  nerve  in  the  cat,  and  by 
our  colleague.  Prof  J.  Henry  Comstock,  in  his  Report  for  1880  (A) 
as  U.  S.  Entomologist,  and  in  his  Guide  to  Practical  Work  in  Ento- 
mology (B) ;  in  the  latter.  Prof.  Comstock  has  made  valuable  sug- 
gestions respecting  the  whole  subject  of  toponomy,  especially  with 
regard  to  the  use  of  cephalic  and  caudal. 

§  1444  {%  146).  Nippers. — Besides  tbe  ordinaiy  SQTgical  bone  forceps,  there  are  the 
dental  "  wcdg;e-cutter8,"  which  closely  resemble  tbe  Dippers,  but  are  highlj  polished  and 
provided  with  a  spring  for  sepArating  tbe  handles  ;  they  cost  about  $8.25. 


APPENDIX, 


5Sfi 


^^*rju^pU 


aiaM  tul€ 


I 


NOdWAt 


^ 

k 


6  1445  (§  147).  Dropping-bottle  OUer.-A  bnitle  oT  tbe  kind  sliowo  In  PEg.  130.  tued 
largely  in  miotumwiiic  work,  i»  rontii)  lo  Im>  ■  Tt,T7  convenietit  oilrr.  Tlie  gloMs  tubu  i«  prv< 
pared  ks  directed  for  gluH  caQulto  (§  ^>),  exi»pt 
UtBt  iu  Iai:(^  And  U  olifthily  flued  while  bnt  by 
prusiog  it  upoD  some  blaat.  polnied  object. 
TlLe  bulb  j«  a  poru  nibbvr  olpplit. 

!|S  1446  Ig  JSl,  AV  Liquid  Gelatin.— The 
liquid  gelatin  niferrvd  lo  U  itmiiaivd  u*  follons: 
73  fcmms  uf  thn  he«t  inmsJaceot  tt'ue  i«  put  inbt 
a  clean  towel  and  cnuhed  with  a  hammer.  It 
Is  then  placed  in  a  Tmit  jar  and  100  cc.  of  com- 
mercial aoetlo  add  poored  over  it.  Afler  stand- 
ing' thnw  days  or  mora  in  a  warm  plar<-,  there 
•liould  be  addMl  100  cc.  of  wator  and  100  cc.  of 
M  per  cent,  alctihol.  Ilila  preparation  will  re- 
naln  Ijijuid  at  ili»  ordinary  teniperatura  of  a 
ailUng  rmnn  t'iO  C.).  It  Ahould  be  or»nch  a  oon- 
aislency  that  wht^n  spr«ftd  npon  ordinary  notA 
paper  It  will  dry  on  tbo  surface  without  pone- 
traiing  the  paper.  If  loo  thick,  it  muy  be  thinned 
bv  adding  the  liqutdtt  in  lla-  pr»purtiun  giren 
ibove.  or  it  may  be  thlrkciivd  by  adding  glue, 
Tlii»  liquid  glue  or  gi>taUu  may  be  umkI  like 
onmmim  niudlage.  Both  are  sometimn  im- 
proved by  mixing  tbcia  The  brush  lucd  must 
be  motinted  in  qaill  or  somrthing  that  will  not 
nut.  A  quiU  dnstcr,  with  the  addition  of  a 
WDodeu  handle,  answure  very  wd). 

%  1447  (g  364>.  Obtaining  Alcohol  Free  of 
Tax.— (A)  The  urigioal  bill  grantMl  thu  prirU 
]f^  ouly  to  iacnrporated  or  chartered  InstUn- 
CluD.<i :  later  proTisions  apply  to  all  educatioiuU 
tnstitutloDs. 

{B)  In  the  application  and  the  bend,  the  Givt  nsme  of  each  [leraon  named  mtiat  be 
written  in  full  or  mn  immistaknble  ahbrvriatiiin  niuitt  W  given. 

(C)  Tlie  bi^ml  must  be  osi-votiMl  fur  a  »um  ei|ua)  lo  double  ibe  amunnt  of  Ui  doe  upun 
the  aU'ohol  withilrawn 

g  1448  IS  333,  A)  To  Dry  Jan  Quickly  without  Heat.— Cl.«n  them  pTO|>er)y.  rinae 
them  with  ruin  (or  dii«tUlvd>  water,  and  let  this  dmlu  itff.  TlifO  rluso  with  etmug  aloutiol 
and  linally  with  rther.  The  evaiwrntion  of  the  latter  will  leave  the  eurfacw  perfi.-ctly  dry. 
Berotnmcndul  bv  F.  Lenggeiihagor  in  the  Drugcri'ta'  and  Chi-mlsta'  Clrrnlar. 

^  144i)  (^  %J0).  Soluble  Berlin  Blue.— This  forro  of  Berlin  bine  in  used  largely  in 
cuakinjc  fu)«>  injectionii  and  many  ex()eriment«.  Direeitons  fur  preparinff  it  are  giren  in 
nearly  all  the  mad<-Tn  worka  on  MicnMcopy,  and,  bi-Iog  m  widely  oBed,  it  haa  became 
ao  article  of  commerce,  and  may  he  had  of  mnst  dcalen^  in  raicroacopie  nutcrialn.  It 
•hould  be  obtained  in  the  itolid  form  and  a  lattirated  aulation  prepared  with  distilled  nr 
iwn  water  Such  a  illation  may  be  oaed  for  a  cold-fluwing  injecllng  man  {%  W^,].  or  it 
nay  be  niixwl  with  glue  as  direct<*d  iinmediatelv  Ik*1<>w. 

^  l-l-'HL  Blue  Gelatin  for  Injections. — To  prepare  this,  aoak  6ne  glue  In  clean  cold 
water  until  It  becomes  soft  :  then  transfer  It  lo  a  metal  dish  aiwl  heat  over  a  water  bath 


Fig,  i: '  — i'..^'^.  i.stj-BoTTLE  Otua, 
wiTO  DaoFPiKO  TraE  ucxuved; 
xJi. 
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tUI  the  ■wtillm  g\ne  oirlu  AM  to  lUtt  about  a«  eqoal  valime  of  theMtunted  BeHIir 
IjIuc  (^  l4iJ>  ai>luti(ni  beatud  lo  about  BO  or  90  CeBti|;imfl«.  Mix  tliorou^ljr,  and  if  any 
din  bi  |Mamit,  Alter  tlirough  fine  laoiu-L  I'h*  Bolatlao  mar  be  tbUtiKl  wKb  water  It 
mnK  at  eonne  b«  warmrd  wbm  it  ia  OMd.  mod  the  animml  into  vbicfa  it  is  to  be  injectod 
■hoaJd  b«  warmed  to  it  Icmst  80  C  Tb'*  material  aouo  booooii.'s  muld;  iu  wana  w«utter. 
■0  only  abcmt  ibo  amoaot  uwiImI  abould  W  n^Af.  at  a  ginvi  time. 

Ii^Ktioaa  with  cxikifcd  gioe  an  made  pFnciM-ljr  as  directed  hi  g  SS9.  Afwr  the  i&jec- 
flOB  U  finlifhM.  aliofw  cold  watur  la  fluw  oimo  ibe  animal  w  wt  it  away  in  a  cool  placo. 

%  14S1  (§^1085,  1061;.  Obtaining  Frogs  and  Menobrancfai. — NotttitliatAudiug  lUc 
abtrndaaoe  <*f  frofts  in  certain  IttcaJitiea,  tbuy  an  nol  alnajra  obtainable  when  wmnivd  fur 
anatomical  and  phynulogtcal  \n\zftmt^  and  labujatoriea  abuold  kwqi  a  sl^l|l]y  on  band. 

Boys  Btimetinic*  caplare  Oj>;m,  but  an:  apt  to  ityurs  thrai.  Larp;  fro^  may  »'ma- 
timra  b^  bail  fnim  nwtauTants  or  ftnm  large  doalem  in  flab  li^.>  E-  U.  BUckfaird,  uf  Pultun 
tlarkft,  N<*w  Yorlt  city.  Frogs  abound  \a  tbe  manbrai  near  MoDtt-zanta,  N.  T,  and  tucy 
bo  had  at  a  nfRlmite  \moo  from  Mr.  Fcnnimurc  itclnicr  of  ibai  place. 

Fro^  m«y  b«  tiauaportMl  Ino^  diatanoL-«  in  a  box  of  wet  pnm  if  a  few  airbDlcB  are 
made.  Thoy  ahould  be  kept  in  a  «iniog,  or  in  a  dttrk  nrtnd  tanit  or  reael  throofcb  wblrh 
water  ttowa,  or  in  wblrh  it  is  frequc-otly  chan^t^.  Tbe  cover  is  needed  both  to  prrrent 
tlx^r  Mcapo  and  In  n-lanl  their  vital  changvs.  In  8|>ita  of  care,  frw  sunive  more  than 
tliiw  niontha ;  tbe  latgvr  tmvi  trften  die  within  as  mnny  wtwlu. 

%  1469.  XmohraneM  aboond  In  tbe  lakia  of  amml  New  York,  bttt  are  not  easily  taken 
witli  tb«  net  nn  aoconnt  of  the  dejitb  of  tliu  water,  and  tbr  rupply  fmui  that  source  is 

tbvrfforw  rariable.  We  Havn  usually  been 
■bto  tu  obtain  ihpm  in  roniddenibla  onm> 
ben  At  shon  notice  from  Kr.  Russi*!  Vrt^, 
of  Bartuar,  Ohio.  Mrnobranclii  cannot 
^^  live  loDg  out  of  water,  and  tbe  wnMrsboohl 

■^C^^  ^^  l>c  cbauped  often.  For  tranaportatkai,  not 
niort-  tbiiD  tbrvo  should  be  pat  in  a  pail  of 
water,  and  llu'v  sliould  be  shipped  verr 
|iMnipl1y.  They  may  be  kept  eaaOy  In 
Bijuitria,  especially  if  a  shelter  is  prortdsd 
under  which  they  can  STreun  tUemselres 
Q^^^  ^  from  the  light. 

Aloubolic  examples  of  the  above  namnl 
aoimiilH,  as  well  ae  of  maiiy  iitikur  lumui. 
domtstic  and  foreign,  may  be  had  fnim 
tbe  Nfttuml  IlisloTy  EnabI ubmtmt  of  Pru£ 
U.  \.  Wonl.  at  Koebe«»er.  N.  Y. 

g  14S8  {^  lOM).  Pithine  Frogs.— 
This  ts  an  expeditioua  snd  approxlmairly 
psiub-w  war  of  kllUnff  ttvgv  for  amHomkal 
snd  experimental  purpocna.  Thofh^  b  to 
be  pmsped  as  abown  in  Pig.  180— Uit*  )miI 
lex  upon  tlie  ndddle  of  ilip  tiaek.  the  tiie- 
dius,  annulnrii;  and  roiuimua  arrttfa  lie 
belly  8o  that  tbeir  tit>8  are  relaliid  to  tbs 
right  arm  and  leg  as  represented,  and  tbe  index  upon  tbe  bead.  In  ihiB  way  tbe  most 
sftive  and  powerful  frog  may  l>e  held  securely,  but  the  graep  may  be  aided  by  a  bit  of 


Fie.  im.— McrnoD  or  Holdiso  a  Peoo 
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APPSSDIX. 


M7 


• 


I 


flIottL  When  Snt  •elxad,  the  csadal  ond  of  the  frog  Hhould  be  hold  dowowud  or  away 
ftom  the  o)>t:nitur.  bu  tlint  the  urinu  toaj*  not  bo  disdurKed  apoo  the  c1oth(«. 

To  pith,  vcniriiluct  liit^  Uutul  with  the  index,  and  pftu  the  tip  of  the  right  Indox  fnim 
brtwnru  tliu  i-rt-tt  ramUwi  uiilil  a  duitiiivt  dcprvsoiun  Ih  fi.-lt  ut  the  mcMO.  opoD  a  line  corrv 
■pondtDg  nearly  with  thf*  caudal  tnaif^inii  of  \\w  mvitibroiUK  tviii[«iKiruiu.  With  a 
sharp- pc)i II u-d  <'harrl^rc  »cal|iel,  divldo  tliu  skin  truDsrunrly  for  about  1)  lutu.,  aud  then 
ptoat^  tlw  scalpel  deeper  »o  as  to  dividt)  the  "  medulla."  Respiratory  maT^mcni*  cea«e, 
and  the  frog  in  BUppotied  to  bv  dead  and  incapable  of  feeling. 

If  tht^-  cephalic  jKinUniti  of  tliv  brain  are  want«d,  the  bead  ihoold  bo  cat  ufi*  and  tht.' 
bniin  i?xi»>«Lil  without  dehiy  (g  IOW7f:  or  n-Ocx  movements  of  tlio  liiub«  nliould  be  pte- 
ventnl  by  hrrakia;;  up  the  tuvfloii  with  the  probti  ur  a  pK<o>  of  wire  hitroducod  Iruni  tbe 
indnon  Into  the  neural  eunal. 

%  14M  (g  tl13>.  Macrotomc— This  nuine  i»  applied  tea  itinpleappanitas  upon  which 
s«etion»  of  the  head  or  other  |mrt«  may  be  made  with  a  aaw.  It  te,  fn  eflfccL,  a  kind  uf 
"  Dtlter  box."  and  i«  made  as  follnira  :— 

A  block  of  hard  mood  (ash,  oak,  etc.  1, 0  on.  tbiek  and  abont  18  cm.  Iodr,  has  a  rAate 
{"  rabbet ")  cnt  out  alonff  one  uf  its  long  comerB  to  a  dopib  of  13  mm.,  and  la  Ihco  accu- 
ral4'ly  dlvHed  nt  alNml  th*-  niiddh-  nf  itn  luogtli. 

Tlie  piemw  ar*  then  to  be  «n>wed  wcuft'ly  acrom  a  i»erfecily  levd  board,  about  SO  m  IH 
rm.,  at  altoat  10  rtn.  from  one  ond.  The  piecnit  are  to  l>e  separated  by  only  the  tliii-kueM 
of  the  blade  of  the  tmiall  Imck  «w  {g  lli^)  nacd  in  making  the  aectlona,  and  tbe  rebate  in 
w  bo  aboro,  toward  the  Hhort^T  portion  of  tbo  board.  * 

At  tlie  right  of  the  dirittiou  between  the  bloclu  (or  at  the  left  If  thi*  operator  is  left- 
handed)  is  to  be  placx>d  n  block  about  4  cm.  thick  ;  It  is  to  be  luljuBtahle  by  means  of  a 
thumb«;rew  {lassttig  tbmiigh  a  slot.  In  %  HIT,  this  block  ia  called  tbu  tUdg  ;  in  wtne 
eases  it  may  be  dispenn.'d  with. 

The  nmerotome  may  W  uaed  not  only  for  licmlitecllon  of  the  bead,  bat  ulnu  for  making 
frozen  itectionft  of  liml«  nod  other  partn.  The  saw  abonld  be  kept  ifaorp,  and  clean  but 
D.  t  cily. 

^  11.55  \%  1:171).  The  Brains  of  the  Lower  Vertebratea.— The  brains  of  Amphibia 
and  of  the  air-breathing  Venebmtt>fl  i  It)-ptil»4,  Birds  and  Mjuumalsl  are  readily  compatm- 
ble  with  thai  of  the  fh>g  or  Mi-nobranchu^.  But  those  of  the  "  fishcR  "  (itharka,  akates, 
hun  prey -eels.  C'etalodua,  gar-pikes  and  Telooats)  h»rt^  wA.  vet  bm-u  hontologixed  eotis* 
fitrtorily,  and  the  beginner  U  not  adrised  to  undertake  their  exuminalinn;  m*uic  idea 
of  iho  difficulties  may  t>e  g^ed  from  tho  sjwclal  paper*  by  TariuuswrtU'r*  qihim  the  bniiiis 
of  the  wvonil  g^rouiw  and  from  ■  brit-f  summary  by  the  senior  anllww  ( '2*t  u 

^  HM  <,i  :JI8).  The  Use  of  Mica  for  Mounting  Alcoholic  Spccimcos.— l*f»f.  I,eeUe 
A.  Lee  bai)  kindly  catle^l  nurationiion  to  the  one  of  Bli[)«of  mica  for  ih'-  m'liiriting  in  aloo- 
bol  of  prepar«tii>u«  which  rt-qulre  some  support.  It  oau  r»»djly  U^  em  int*)  ihf  •lt»in-d 
ahape.  and  hidts  i^au  be  drilled  through  whicU  may  he  puBCd  the  threads  lor  tuppurtiiij; 
the  apecimen. 

%  14.-17  (|^112R,  118R.  1339).  The  Fornix.— AnsoidlBgtoan  Mtlloilal  in  tb«  Aro.  Jonr. 
fif  NriirolrtSY  and  Psychlairy  tl.  403(.  there  ar©  two  fomkf*.  right  and  loft,  one  for  each 
bemlfiphere.  aa  there  are  two  fimbria',  etc  This  cxnnmende  Haelf  to  u.t  upon  aorae  gfoonds, 
bat  the  commonly  accepted  view  should  not  be  hastily  abandoDad, 
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nl  vc-rt^t>ne  in  tlie  cl*M  Matiiaialia.  Zuol.  8oc,  Proc.,  XV,  1&4T.  pp.  110-114  ;  Frorirp, 
Noti».n  Till.  iM^.  (V.I,  177-180. . .  .174. 

United  States  Dispensatory,  Idili  ed 1 18,  186. 

Vicq  d'Azyr :  A.— Tmit^-  U'aiuttonile  et  do  phydola^e,  avee  dM  planebei  eolorl^N 
teprrfcinULnt  au  onturel  l<w  dJrerfl  oiganea  de  rbtnome  at  dei  aoimanx.  Folia  Paris, 
178fl....U.  47V-4aO.  SOS. 

Von  Baer :  A.— KatwickelungajreBchichte  der  Thiow.     IB88-37 -105. 

I        Wadsworth,  O.  F. :  i.— Rt*|KHt  on  the  dvcamttlon  Ln  tlio  o^daona.     BosL  Med.  utd 
Sury-  Jour..  MttV  0.  187B.  (ip,  SaS-SW.  - .  -•175. 

Ward  :  A.— Articlv>  Salira  in  Todd's  Cyelopvdia  of  anatomy  and  pbfstolo^,  l\',  ppi 
415-ia3....803, 

Watts  :  A.— A  diotkmaiy  of  dieinistry  and  tlie  alllod  branchce  of  the  seleaoes.  O.,  8 
roU..  many  %un«.     188(t-8I 112.  liM. 

Welcker,  H. :  i.— Zwel  Halfkmittcl  be)  Demooatnitton  des  Uelilma  ond  dea  Hanms, 
Areliir  fOr  patliologtadie  Auatomiv.  LXXIV.  lt}T8.  pp  SOO-S04, 1  plile  ;  Jour.  Anal,  and  Pbys. 
(wax  caots  of  the  ventricles  nf  the  brain).  SIV,  1870,  p.  144. . .  .43S.  (.Unfortunately  this 
rery  HUHirMtire  \>a\K-T  wok  knuwn  Ut  iw  only  by  tbv  Abetna'l  until  aft<.'r  |>.  48.f  wH»lntypc.| 

Westbrook,  B.  F,  :  /.—Some  points  in  tbo  analoiuy  tif  thu  enci'plialun .  Annals  of 
the  Anal  and  Surg.  Soc.  of  Brooklyn,  N.  Y..  Vol.  II,  1880,  pp.  337-^t4 414.  492. 

Wilder,  B.  G. :  1. — Contributions  to  the  comparative  myolojry  of  the  clilmpaniae 
(Trvffiiidgtfj  niffrl     Boston  Juor.  Nat.  Hist,  VI,  pp.  »54-:)84.  1861 .. .  .102-19:),  900. 

■*.— Onmorphoioffyand  leleolofty,  especially  in  the  limbs  of  manmialla.   (1868.) 

BustonSoc  Nat.  Hist..  Mem.  1.  mSO-OO.  pp.  40-90. .  ..102. 2«9. 

i>. — On  the  niorphulu^ical  value  and  rolationsof  the  human  hand.     Amcr.  Jour. 

Bd..  XLIV.  ltW7.  pp.  44-4.H. . .  .62. 

lO. — Intennembnl  honiolngitni,  thH  oorrmtmodence  of  the  anterior  and  pos- 
terior limbs  of  TortebrntM.     Boeton  Proc.  Nat.  llisL  Hoc.,  XIV,  pp.  164.  5  fitrufos 19, 

87,  40,  4:1.  93.  107. 100,  193,  lU. 

1 1. — The  uutoc  eersbiaJ  fissam  of  mammalia,  especially  ;he  camltora,  and 

the  limits  of  theii  homologiea     Amer.  Assoc  Proc.  XXII.  1HT8,  pp.  214-a.'C8,  4  plates.... 
07, 409, 485.  481, 401.  403-400.  408-800. 

1 2.— Oeri'bnil  varistion  in  domestic  dogs  and  lu  bearing' upon  selentifio  phre. 

Bology.     Amer.  Assoc.  Proc..  XXII,  1873.  pp  334-^40. . .  .^1.  AS. 

13-— I<ateral  asymmetry  in  the  bntins  ut  a  duablv  homan  moMter.      Amer. 

AMoe.  Proc.,  XXH.  1873,  pp.  214-234. . .  .21. 

17. — The  need  nfa  uniform  position  for  anatomical  Gfnirea.    Amur.  Assoc.  Proc., 

XXII,  IB73.  p.  374.... 31,  37. 

18.— Lateral  position  of  the  Tent  in  Ampbloxus  and  in  the  Urva  nf  liann 

pipiriu  ifiiieMam).     Amer  Assoc  Pmc,  XXII.  1878.  pp  ^7fi-800. 10  Og. . .  .31. 

19. — On  the  eomifoeition  of  the  earpns  in  dogs.     Amar.  Asaoe.  Proc,  XXD, 

1878,  pp.  SOl-aOS.  8  flg. . .  .161. 

■  t20. — 'ilie  pectoral  moKles  of  mammalia.    Amer.  Aanc  Proe..  XXII.  1878,  pp. 

800-807. . .  .18.  llh^-IBS.  'i3&. 

2L — Variation  In  the  pectoral  mosoles  of  doumttc  dogs.     Amer.  Assoc.  Pnoe., 

XXn,  1873.  p.  306. . .  .m.  183. 
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Wilder,  B.  G. :  1. — Should  compaimtiTe  uifttoinj  be  included  In  a  medioal  coane  T 
Kew  York  Medical  Jonnul,  Oct,  1877. . .  824. 

;9.— The  anatomical  naee  of  the  cat.    N.  T.  Med.  Joar.,  Oct.,  1879,  p.  16 08, 

66-5a 

3. — The  foramina  of  Monro ;  some  qaeitions  of  anatomical  histoiy.    Boston 

Med.  Sarg.  Jour..  CIII,  Aug.  13,  1880,  2  pages. . .  .18,  57,  488. 

tf.— Notes  on  the  anatomy  of  the  oat's  brain.    Bead  at  the  meeting  of  the 

Anier.  Assuc.,  1879 57,  414. 

5. — On  the  foramina  of  Monro  in  man  and  the  domestic  cat.    Bead  at  the 

meeUng  of  the  Amer.  Assoc.,  1880.  Partly  reported  in  the  Boston  D^ly  Advertiser. 
.\ug.  SO.  1880,  aad  in  the  K.  T.  Med.  Record,  Sept.  18, 1880. . .  .57,  407. 

G. — A  partial  revision  of  the  nomenclature  of  the  brain.    {Same  as  No.  6.). . .  .07. 

7. — On  the  criata  fomteia,  a  part  of  the  mammalian  brain  apparently  mtob- 

served  hitherto.    (Same  as  No.  5.) 57,  476. 

S. — The  cerebral  fiseores  of  the  domestic  cat  (Felia  domatiea).    "  Sdenoe,"  I, 

No.  5.  July  81, 1880,  pp.  4»-51,  3  flgares. . .  .57,  408,  495,  499-SOO. 

9. — A  partial  revision  of  anatomical  nomenclature,  with  e«pedal  reference  to 

that  of  the  braiD.  "  Science,"  II,  No.  88,  pp.  133-136 ;  No.  89,  pp.  183,  188  ;  Mar.  19  and 
26, 1881. . .  .11-13, 18,  25,  27,  87, 57, 405-407,  414,  472,  474, 477,  480-481.  488,  486-487. 489. 

10. — The  two  kinds  of  vivisection,  untiaeetion  and  ealtUeetitm.  Medical  Rec- 
ord, Aug.  21, 1860,  p.  319.  Reprinted  in  "  Nature,"  Sept.  80, 1880,  and  in  "  Sdenoe,"  Oct 
28.  p.  210.  - .  .80. 

1  i.— How  to  obtain  the  brain  of  the  cat    "  Science,"  XL  No.  41,  April  9, 1881, 

pp.  158-161....  18,  67,  428. 

12. — Criticism  of  Spltzka's  "  Notes  on  the  anatomy  of  the  encephalon,  etc." 

"  Science,"  No.  81.  p.  48,  Jan.  39,  1881.  (Embodies  a  stat^nent  as  to  the  dorsal  llmito  of 
the  diaccelia.) 57. 

13. — On  the  brain  of  a  cat  lacking  the  corpus  callosam.     Presented  at  tho 

meeting  of  the  Amer.  Assoc.  Adv.  Sd.,  1870,  bnt  not  yet  published. . .  .31,  67,  474. 

14. — The  brain  of  the  cat  {Felia  domntiea).    A  preliminary  account  of  the 

gross  anatomy.    Amer.  Phil.  Soc.  Proc.,  SIX,  pp.  034-562,  4  plates.     Bead  July  10. 1881 ; 

pnbl.  Dec.,  1681 57-58,  400-400.  414,  461,  473,  474-477,  480-461.  483,  486-487.  489. 

498.  496,  498-500,  508,  584 

IS. — On  a  meeal  cusp  of  the  dedduons  mandibular  canine  of  the  domestic  o«t 

{Feli$  domeatiea).     Amer.  Assoc.  Proc.,  1881,  p.  242  . .  .169. 

n. — On  a  method  of  collecting  and  arranging  informati<Hi.    Bostoa  Proc.  Nat 

Hist  Soc.,  May  IS.  1867,  p.  242. . .  .53. 

21. — Frozen  sections  of  the  cat  preserved  in  alcohol.     Read  at  the  Amer, 

AsBoc.Aug.,  1679.  ...131. 

■ 22. — On  the  brains  of  Amia,  LepidoaUua,  AeiperiMir  and  Potj/odon.     Amer. 

Assoc  Proc,  XXIV,  1874,  pp.  168-185.  2  plates. . .  .410. 

• 23. — An  apparatus  to  show  the  action  of  the  diaphragm  in  respiration.    Boston 

Soc  Nat  Hist.  Proc,  XX,  1870,  p.  60. . .  .310. 

:3rf.— Note  on  the  ectal  ('•  apparent ")  origin  of  the  N.  trigeminus  in  the  cat 

Amer.  Jour.  NeuroI<^;y  and  Psychiatry,  I 508. 

21i. — On  the  brains  of  some  fish-like  vertebrates.     Amer.  Assoc  Proc.  1876, 

pp.  8,  6  fig.... 587. 

Williams,  H.  S. :  A. — The  bones,  ligaments  and  masdes  of  the  domestic  cat.  O..  pp. 
80,  with  atlas  of  12  folio  plates.  Copies,  reduced  one  third,  of  the  outline  plates  in  Sttmna- 
Dorckheim's  A.     The  text  is  an  explanatory  index.     New  York,  1875. . .  .14. 
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WiUuuni,  H.  S. :  1.— Cnoipariann  of  tho  miucles  of  the  clwloDlan  ud  liumH  thoiiL 
der  ginllix.    <ia72.)    Codo.  Acml.  TratiH,.  II,  1871-73,  pp.  801-308 IM. 

WUliuns,  T. :  A.— Anide  HespiruUoo  io  Todd's  OyctopoMlla  of  »tuitaaiy{j.  r.i 810. 

Witt,  G. :  A. — Comp«Ddium  of  osteology  ;  appendix  ou  prepanaton  of  bonen.  Folio. 
LoniloD.  IKS)...    lit. 

Wood,  J. :  7.— On  hoiiuiD  munculw  variatloos  and  their  relation  to  ouraporativs 
Aaatomy.    Jour  Anat  and  Phys.,  1,  1^07,  pp.  44-00 194. 

«.— On  a  group  of  variL-ties  of  niiucliM  of  the  neck,  ihoDld«r  aud  ehott,  w*ih 

their  tnuuitioual  foniis  and  homologitw  io  thv  MamaiaUa.     [\%9i.)    Fhil.  Trans.,  CLX, 
1870.  pp  8»-lltf  ;  Koy.  Soc.  Proc,  XVIII.  1870.  pp.  1-3     .  .315,  817.  SSSa.  281. 

Wyman,  Jeffries:  34. — Aoatooiy  of  the  oeri-ouB  nytUem  of  Rana  ptpiem.  Smltli- 
aoDian  ComribatioD»  to  Knowledge,  V,  An,  4,  1855.  i  pp.  51.  8  plaiw. . .  .a,  400.  408, 
411.413,  41)M1U,  4:fl.  005. 

47.— DtHaectinu  of  a  black  ohlnpanzdo  ( Trogiod^tt*  ttiger).     Boston  Proc.  Nat. 

Ulat.  Soc.  V.  1854-86.  pp.  274-373. . .  .IIKJ. 

7.%.— On  symmetry  and  homology  In  limU.      0M7.)    Bostoo  Nat.  Hist,  Sot 

Proc,  XI.  1868.  pp.  248-378. . .  .02. 

70.— Obscrniliona  on  crania.     Bostao  Nat.  Hist.  Soc  Proc,.  SI.  18(18,  pp.  440- 

403...   174,  101. 

Young,  A.  H. :  /.—Myology  of  Viterra  dtetta.  Joor.  Aoat.  and  Phy*^.  XIV,  pp. 
166-177,  Jan.,  1880.... 194. 

In  sdditifHi  to  onr  ob1i)nitlons  to  many  of  our  tabomiory  atadenu  for  osefal  hlnta 
Itpoo  Tarions  ^Kiinte.  we  fml  t'sp^ally  lndi:-bied  to  tli»fw  oaiiini  belon-,  wbo  have  at  our 
■OfgWlion  iaTe«Ugaled  epccial  (Nirts  of  tlio  cot's  anatomy  for  their  graduating  TboRi : — 

Collins,  Homer,  rlaan  of  "SS ;  Thv  brachial  Boxor  mu»clM  in  niuu.  hon  and  eat. 

Curtice,  F.  C,  dan  of  "81  :  A  etudy  of  the  tnrheal  region  nf  ilie  cat. 

Douace,  G.  A.,  clawi  of  '79 :  Comparatire  myolory  of  the  ahoaldiT  of  man  and  the  cat^ 

Hoag,  W.  1.,  claM  i>f  '81 :  On  tho  matwter  and  temporal  mu»cl««  in  tli«  cat. 

Maoierre,  C.  E.,  clam  of  '80:  The  fourth  cranhd  nerve  in  mao  and  the  mt. 

Schenck,  H.  D.,  claaa  oT  '&  :  The  diBlribntioD  of  the  m-rvve  to  llie  niuseW  of  the  eyei 
In  (he  cac. 

Smith,  Theobald,  elan  of  "81  :  The  perilonRam  and  Its  principal  binod  retveU  in 
the  cat. 

YooDf,  J.  H.  W.,  class  of  78 :  Campanttre  njologj  of  tho  un  ta  man  kod  Uie  cil 
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In  the  follcnring  Index,  technical  words  and  words  used  in  t,  technical  sense  are 
aooented  with  the  principal  accent.  In  this,  Welister's  Dictionary  has  been  followed 
whenever  possible.  Thero  is  also  herein  given  the  etymolog;  of  the  technical  t«rma  not 
fotmd  in  the  last  edition  of  Webster's  Unubiidged  Dictionary. 


Abbreviations  for  Parts  of  the  Brain, 

486-188. 
Abdo'meo,  a  division  of  the  trunk,  36. 
ABDOM'INAL  and  thoracic  viBceta,  lines  of 
indsion  for  exposing,  374. 

blood  vessels,  85S. 

transection,  liow  to  do,  98-101. 

viscera,  273-397. 
Aitdu'cens  nerve,  origin  and  distribation,  506. 
Absorbent  cotton,  62. 

ACCESSORY  or  spinal  accessory  nerve,  ori- 
gin and  distribution,  dfXi. 

parotid  glands,  802. 
Accuracy,  limits  to  in  description,  27. 
Acous'tic  or  auditory  nerve,  origin  and  <Ub. 

tribatioD,  SOS- 
Actions  of  mnscies,  202. 
Action  of  the  mnscies  of  the  eye,  519. 
Ad'ipocere,  105. 

Adjective  and  adverbial  forms,  27. 
Adrena'le,  205. 
ADVERBIAL  and  adjective  forms,  37. 

ending,  37. 
Air  cells  of  lungs,  810. 
AL'BA,  functions  of,  371. 

structure  of,  898-399. 

white  nervooB  matter,  369,  473. 
Albicans,  473. 
AL'COHOU  a  perfect  preservative,  113. 

absolute.  112. 

admission  of  into  abdomen,  118. 

amount  required  fur  different  purposes, 
131. 

anatomical  osee  of,  112-134. 

as  a  deodorizer,  83. 

care  of.  113. 

changing  the  percentage  of,  116-116. 

coagnlatioD  of  tissues  oj,  117. 

cost  of,  113. 

crystalline  deposits  in,  133. 

deterioration  of,  122. 


AL'COHOL,  determination  of  percentage  of, 
114. 
economics  of,  117. 
filtration  of  for  clearing,  122. 
filtration  of  for  deodorisation  and  de> 

coloration,  128. 
how  te  obtain  free  of  tax  for  scientific 

purposes,  118, 535. 
Inflammability  of,  114. 
injection  of  into  arteries,  119. 
Injection  of  into  hollow  viscera,  119. 
iinection  of  into  lunga,  119. 
injec  ion  of  into  thorax  and  abdomen, 

118. 
its  importance  and  general  character, 

112. 
measures  accessory  to   immettion    in, 

117-119. 
methyl,  or  wood  spirit,  124. 
percentoge  of  required  for  brains,  etc., 

120. 
percentage  of   required  far  ligaments, 

etc,  131. 
percentage    of  required  for  moacular 

organs,  120. 
precautions  against  fir»  from,  114. 
purification  of,  132-123. 
reduction  of  with  water,  118. 
removing  from  bur,  181. 
settling  of  fiT  clearing,  122. 
special  character  of,  11& 
specific  gravities  of  various  grades,  113. 
BtrengtheQing  of,  128. 
use  of  appropriate  grades  of,  117. 
vapor  as  a  preservative,  li^ 
varieties  of,  112. 
Alcoholom'eter  (alcoOmeter),  114. 
AlcoCm'eter  (alcoholometer),  114. 
Alisphc'noid  bone  {Latin,  ala,  a  wing,  and 
Greek,  u^r/v,  a  wedge,  tldo^  form),  181. 
Al'veolar  margin  of  the  jaw,  184. 


^^^^^^^^^^^^^^^^^^       nmsx.          ^^^^^^^^^                   1 

XT'Teufi,  lobnlas  Imtoaunpa,  4B1. 
Amcricvn  Mt-tric  Barwa.  6. 

AHTE'RIA  brachU'Itf.  858.                                       1 

bn Vhi'i  i-et>)itiri«-a  t.  innonitna'ta,  830.             1 

Amplubi*,  a. 

btvacliiu'liR.  831.                                          ^^J 

Atn|>blUan  tinin.  lahW  of  p«rta,  400. 

cardi  aca,  32ii.                                               ^^H 

Amplilox'tu  luKvola'tud.  lU. 
AMPULLA  OP  VATEB,  283. 

can>ttdiB'&.  fiffurm  of,  34S.  347,  SftB.  ^^1 
can>iid»'a,  iuji-ction  of,  148.                       ^^| 

Brura  of.  291. 
ATUPatiiet'lc  box  and  fifrura  of,  St. 

c-irvumtli.tx'B,  858.                                         ^^H 

circumllox'a  anterior,  3A3.                           ^^H 

Aoalc^i«ti  ftiul  (llflbreocGS  of  voaculu  and 

neli'aca.  8A8.                                                ^^1 

Derroofi  fljBtenu,  371-878. 

co'Uca  dtfx'tra,  858.                                      ^^H 

ArmpDpli'j'sls  ("»■.  on,  aiid  fvni-,  lo  grow  or 

ue  produced^  173. 
ANATOM'IOAL     inemiments    «nd    mate- 

coTira m«'dia,  ^.                                       ^^H 

co'liea  tinli'tra,  800.                                    ^^H 

oonma'ria  ventric'iitt,  859.                           ^^H 

rial,  OD. 

cystica.  858.                                                  ^H 

^                      Pttiliiitiniifm.  romts  of.  204. 

cpi^aMlrica,  IMl.                                           ^^| 

sglca  of  the  oyvlidH.  614. 

femiHrn'titt.  lnj(--ction  of,  142.                        ^^| 

AoKolar  gr'nia.  501. 

An  galoH  maodibuU'ris,  188. 

gas'tmdiKHl^na'lU,  868-                              ^^H 

ga.H  [ni-<-|ii|<lu  k-a  dox'tim.  858.  ^^H 
n«[ii<>iTliolda'U«Bap«'rior,  800.                 ^^H 

Animal  eharonal,  68. 

Antmal  r-tiumml  fnr  filfniMnn  nf  kltv^hnl    1W 

hrpat  ica,  8r>8.                                              ^^1 

An'nuluit  iLlaloiuina'tii  eiter'niui  uul  luler'- 

hr]Kif:iu('lr{ca,  881.                                       ^^H 

nu8,  2»T. 

il'ca  co'liea.  868.                                           ^^| 

ANTKRIOK  fimnre  of  the  spinal  cnrd,  478. 

U'ccliimbalia.  IMtO.                                         ^H 

pvrforateil  »p«co.  485. 

ili'aca  (<xti.T't>a.  881.                                     ^^H 

pillar  oftht  for'ulz,  470. 

111  aca  interna,  ;tOI                                          ^^H 

AOK'TA.  888. 

iiiU-nxmtA  lt».  iioi.                                        ^^H 

abdomltui'lis.  858. 

IntorcoHUilB  eap«'rior,  851.                        ^^| 

■UlDmiim  Hh,  lujrotiOQ  of.  147. 

inleron'sriu  niiU-'rior,  854,                          ^^H 

and  Its  prlLci  ■&!  xhoradc  branches,  Rjc* 
oro  of.  347. 

intcroa'seue  paeie'riDr,  854.  ^^H 
ItinilMiia.  3^1.882.                                      ^H 

tborocica.  300. 

niewoter  ira  inft^rior,  860.                             ^^H 

Apex  of  hturt.  326. 
H            APUOKIKMS  for  dlasccton,  197-196. 

nii>ai'utcr'ira  duin-'rior.  850.                         ^^H 

nu'trivna,  864                                                    ^^| 

^m                 geiifntl,  52-54. 

owjphaAB'a.  851.  ^H 
ovarii,  8W.                                                   ^^H 

^B                   r«flpecttnti  Doinenclaturr,  13. 

Apooeam'Biii,  an  undrslmble  natne,  1M. 

pancrsat'ico  dutdctianiii.  860.                             1 

Append' Kfrm  of  th«  akin.  ni3. 

pancn<«t'ic<>-d(iud<.-»a  lia  uUcrioT,  8G0.                M 

Apl'cndii'  ular  paita  of  the  body,  35. 
AgU^ni'CTUS  coch  lee.  08L 

Ixrricardi'acB,  361.                                            ^^fl 

plinn'icn.  358.                                              ^^H 

Syl  vil,  Aifi. 

pTorua'du  ^upc'rior.  884.                             ^^H 

A'quooui)   huninr  and  Bi|uixiu8cliiuubwrB  of 

piilmoiin'tifi.  836,  337.                                  ^^| 

the  cro.  !Vi'2. 

pvlor'i<«.  8^                                              ^^H 

Arachnoi  <!<«.  413.  472. 

radia'lia,  854.                                                     ^H 

Ar'bor  vi  i«,  472. 

radia'Iia  rccur'rens,  851.                              ^^| 

Arehed  afn.  500. 
AHCCtTbidpitaUs.  34S. 

rrna  liH,  8tW-                                                 ^H 

aa'crn  media.  8tfl.                                        ^^H 

neiitaliH.  172. 

»lMTiiiatir«.  880.                *      *     •""'             ^^B 

A'REA  cmm'Iia.  478, 

Hplt-a  i»,  3^9.                                                            ■ 

^^a                 crun'lia,  diagram  of.  447. 
^m               (dltp'tlca.  478 

8l^^na  lift  f.  mamioa'ria  Intcr'nt,  851.               1 

ttulicia' vi«,  837.                                                         1 

^H               InurerDra'lla,  473. 

subcia'via,  bnuic!bMiof.  8S1.                        ^^1 

^H               oral)!*,  473. 

snlirls'riH  di-x'tra,  861                                    ^^H 

^H               poAtponii'lItt,  478. 

Bubrla'ria  dnla'tra,  850.                              ^^H 

^^1                pnprlitasnin  lin,  478. 

Hiiljwapula'rw,  853.                                          ^^^| 

^H                oepui'liH  of  bnUn.  473. 

tiiipniNrapalB'rls,  858.                               ^^H 

^B         Anasaiid  llnoH  ot'  mtisrutar  attadiniMit,  19G. 

Ihoran'im  ant«'rior,  869.                                 ^^| 

^H         Aroom'rtor.  114. 

fborac'ka  Km'fra.  M9.                                 ^^| 

^H          ARM,  eepbalic  or  auterifir  limb,  'iO,  .10. 

uluii  ria,  854.                                                      ^^^B 

^1                 miueka  of.  with  ficnivB.  3)!5-871. 
^H        Arrangtaneitt  of  eranlalQ^'n-M.  608, 
^B         ABTE'RIA  adra'no-lQniln  li^.SSO. 

ulnn'ria  rvTOrrtua.  884.                   l"^"*           1 

vpntrif'uli  dfrrsa'lla,  8S0.                                    J 

vcru^na'lia,  851.                                          ^^| 

^H                aaaatomo'tlca  nutf'nii,  354. 

Tcsica'lls  SDpe'rior.  861.                              ^^H 

H                axiUaria.  853. 

Ayuiric*,  distioctioa  rrom  rtAvM,  SIS.             ^^H 

^^^^^^^ 
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AR'TERIES  of  the  thorax  uid  ann,  800. 

of  the  trunk  ftiid  arm,  84=1-844. 

Btrncture  of,  868. 

to  Inject,  143. 
AR'THBON  {up^pov,  a  joint).  166. 

eapitelit,  171. 

oosticartilag'IniB,  166. 

U'io-Bacra'le,  167. 

meBOBteme'bri,  166. 

of  ribs,  165. 

tuber'culi,  171. 
AR'THROT0ME((!ptfo>',  a  joint.aDd  re/iviiv, 
to  cut),  63. 

how  to  use,  aOl. 

fiffure  of,  66. 
Anicula'tionB  of  bones  of  skull,  176. 
Aspects  of  a  vertebrate,  figures  of,  80. 
Astraff'aluf^  41. 
Atlan^tal  fon'men,  173. 
At'las,  171. 

Attachment  lines  and  areas,  lOfi. 
Aadi'tion,  hearing,  611,  536. 
AU'DITORY  apparatus,  536. 

at  acous'tic  nerve,  origin  and  distiibu- 
tioD,  508. 
AU'LA  {Latin,  a  coort-vard),  473. 

and  por'ta,  407,  4M. 

in  frog,  433. 
Aoliplex'os  (Latin,  aula,  a  court-yard,  and 

plexus,  a  twining  or  braiding),  478. 
Aa'rtcles  of  heart,  section,  88&-8frS,  Cig. 

98-96 
AUBICUiiAdex'tra,  837. 

siois'tra,  837.  388. 
Aurlcula'ris  mag'nus  nerve,  801. 
AU'RIS  (Latin,  the  ear).  Oil,  536. 

bones  of,  028. 

enta'lis,  labyriatb'os,  539. 

me'dla,  528. 
Antomat'ic  nervoiia  centers,  871. 
Ax'ial  part  of  bodv  (soma),  35. 
AX'IS,  171. 

band  or  cylinder  of  nerve,  899. 

ocBli'aca,  858. 

ttayroi'deua,  863. 
AZ'YQOUS  and  ptdred,  meaning  of,  89. 

lobe  of  the  lungs,  810. 

Ball  of  the  eye,  globus  ocali,  530, 

Band  axis  of  nerve,  899. 

Barnard,  F.  A.  P.,  5. 

BASE  of  brain,  figure  showing  segmeots  and 
nerve  roots,  448. 
of  the  heart,  837. 

Basilar  membrane  of  the  ooch'lea,  538. 

Basioccip'ital  bone  (Latin,  batia,  the  base, 
and  oedput,  the  back  of  the  head), 
181. 

Bastsphe'noid  bone  {I3aai(,  a  base  or  pedes- 
tal, t30^v,  a  wedge,  and  tliof,  form),  181. 

Batrachians,  Amphibia,  8. 

Bmded  bristles,  68. 

Bell7  or  body  of  a  muscle,  190. 


Ben^ne,  81. 

Berge,  J.  and  H.,  69. 

Bicip'ital  arch,  240. 

Bicns'pid  valves.  839-880. 

Bigem'innm  (Latin,  double,  twofold),  483. 

Blackford,  Q.,  475. 

Bleaching  bones,  110. 

Bleeding  as  prelimtua^  to  preservation,  117. 

Blind  spot  of  retina,  533. 

Blocks  for  dimecting,  64. 

Blood-vascular  system,  815. 

Blood-VBScnlar  system,  subdivisions  of,  815. 

BLOOD  VESSELS,  figure  of  general,  845. 

in  femoral  region,  figure  of,  143. 

Isolating  and  drying,  346. 

method  of   conQe<xing  when  aevered, 
611. 

oftbe  trunk,  843. 

of  the  trunk,  figure  of,  846. 

structure  of.  8^. 
Blow-pipe,  care  of,  74. 

figure  of,  66. 

flexible,  64 
Blue  for  iDJectiona.  189, 685. 
BODY  cavities,  dor'sal  and  ven'tral,  88. 

figure  of  principal  divisions,  88. 

its  primaiy  divmioDB,  39. 

of  a  vertebra,  173. 

or  belly  of  a  muscle,  190. 

planes  of,  88 

planes,  figure  of,  84. 

table  of  principal  divisions,  89. 
Bone  nippers,  63,  67. 
Bone,  structure  of,  191. 
BONES,  bleachitw  of,  110. 

cleaning  by  tue  liquid  soap  prooeas,  106. 

Ireeing  them  from  grease,  110. 

maceration  in  water,  106. 

of  limbs,  40. 

of  the  ear,  528. 

of  young  animals,  preparation  of,  109. 

preparation  of,  1(^ 

removing  soft  parts  from  alcoholic  spfr- 
cimena,  105. 

soft  parts  removed  by  ants  or  Dennee- 
tee,  105. 
Bordera  of  muscles,  dedgnation  oC  197. 
Bottle  broBh,  figure  of,  129. 
Box,  glass,  figure  of,  136. 
BRA'CHIAL  plex'us,  878-887. 

plex'us,  figures  and  diagrams  at,  874, 
878,  881. 
Bra'chlum  pon'tis,  medipednoculua,  481. 
BRAIN,  abbreviations  of  names,  486-488. 

and  its  fissures.  494. 

and  myelon,  figure  of  dorsal  view,  874. 

cavities  completely  closed,  414. 

coo'li*  or  cavities,  406. 

cts'lia,  exposed  ftvm  ventral  side,  440. 

eoe'life.  figure  of,  veutral  exposure,  440. 

oommissuree  of,  489. 

comparison  to  a  house,  418. 

definition  of,  400. 


^^^1^^^^^^^^^^^          ntosx.       ^^m^^^^^                         1 

H    BHArX.  i?iT)o«ar6  of.  .177,  425. 

Brain,  xrdsht  dptfinninod  tram  capadlT  of                1 

^M            expoHun.'  by  rvniuving  oUrs.  481. 
^K           figure  of  the  b«ae,  Bhowiog  segments, 

tb»iikull,  101.                                                           1 

Brairift,  etc.,  percentogu  of  alcohol  reaoired          ^^1 

^H                 nnd  nerre  roota,  44S. 

for.  120.                                                              ^H 

^H          figure  of  th«  meati  acfwct.  44&-44T. 

Brenetuan,  A.  A.,  188.                                             ^^| 

^H          figure  showing  the  rolatiooa  of  the  ckt. 
■                  itiM,  -KM. 

Brevity  of  tnrhnimi  It-rms.  Ituportaoce  of,  IB.               ■ 
Brine  for  supporting  brain,  12o,  4i!8.                             M 

^H          Bgure  of  a  tnuiMction  through  the  dla^ 

Bristli-ri.  in-Ht  td.  63.                                                ^^M 

■                 DocUa.  4Ji» 

Bronchi.  Sll.                                                          ^H 

^H          fDttritltt««of.\vlthexpkimtloD,40t-tTl. 

Brun  chial  lub^  311.                                              ^^H 

^^B           ceovrat  con»iil(?ratl«DS.  400. 
^H          hanlonlng  In  slrohol,  420. 

Bn>nrhto'li.  311.                                                      ^^M 

Brown,  P.  TI..  a                                                      ^^M 

^H          liBnloiitiig  with  ziDO  chlorid.  43S. 

BulbuH  fur'nidv.  4Ti.                                            ^^| 

^^L         hembectloD  of,  444. 

Bol'la  lynipan'icB,  IBS.                                           ^^H 

^^^H  ideal,  simple,  40S,  400. 

^^^H 

^^^^B  ideal,  dmpk.  dUwrama  of.  408. 
^^^^^  importance  aiHi  allllcultv  of  ita  Rudy, 

CK'com  and  Ileo<«ca,l  Valve,  284-286.           ^^M 

('Alca'neum,  41.                                                            ^^H 

^m             400. 

Cal'car  :  Ijntin.  a  ppnr)  \Mn  of  brain,  473.              ^^H 

^^^^  fnj«f  linn  of  nxlia,  4d5. 

CALIX>'SI:M  \I^lin.  hnrd,  firm),  430.                   ^H 

^^^B  ltJiromi,4iK). 

corpus,  <if  hmin,  474.                                       ^^^| 

^^^^V  killing  nriitani  fur,  423. 

figure  of  i[0  doresl  (mpect,  443.                       ^^H 

^^^^K  Sutcroaoopie  rucabulary  of.  4S0-488- 

Cam'era,  fornix.  47B.                                                      ■ 

^^^^Bneaal  tweet,  ithoniiLg  eegnumts.  ciOn 
^^^        44<M47. 

CANA'LIt^    biripiu'lis,    blcipiul    inb   or             M 
groove,  158.                                              ^^m 

^^B           mi'tliodii  iif  study,  400 

oeotrs'liA,  of  nivclon.  406,  474.                       ^^H 

^^^^  named  of  parlA,  403-404 

ocT'ebro-Bpina  lie.  870.                                     ^^H 

^^^^^h  Barnes,  HmpMiviiisand  n'feranccfi,  nlplia- 

oodi'lffT.  .')00.                                                   ^^1 

^^^^r         botlciillr  considcml.  471-4111. 

EastfichiA'na,  1K.1,  500.                                   ^^| 

^         of  Ampltibiii,  difleection  of,  420. 

lachrynia'nii.  170,  500.                                    ^^| 

^H          of  AmphitiU,  ciimeurc  of,  8r7. 

Doura'liB.  172.  S70.                                               ^^1 

^H           of  Ampliibin,  gt>nt>ral  inK|)(>cti<io,  418. 
^H           of  AiuphibijL  Likb^-litig.  41H 

Hohlpni  mi.  500.                                               ^^1 

semicin'uia  riji,  ■'iUO.                                              ^^^| 

^^^^H    of  Amphibia,  pnwvn'aiior),  418, 

CanalienlaR  (/.,fift/i,d)ininRtive  of  ca&alla.  •        ^^V 

^^^^k  of  Amphibia,  special  metlioda,  423. 

caniil),  IVl.                                                                    1 

^^^^M  of  eat,  remoml,  42:1. 

Canalic'uU  of  bone,  101.                                                 I 

^V          of  cat.  Kgmcntal  arrnngetnenc  of  namcv. 

(-'nn'tht  or  angivs  uf  the  prclidii.  614.                            1 
CAI^TLA,  InwTtJQg  and  Mcoring,  figure               M 

^^^           448. 

^^^^K  of  cat  and  fnig.  difftTpocca  of.  489. 

^H 

^^^^H  of  felines,  S^roree  br  variotu  authors, 

introduction  Into  rcsacls,  144.                         ^^M 

^^^^          with  cuoinK'nta. '492-498. 

of  n  Ryringr.  cbiracter  and  prvpantton         ^^1 

ol.  13S.                                                              J 

^M          of  frog,  advantagefl  tor  Ktody,  403. 

^H            t^tmg,  exp<iiurr,  416. 

CAPAtTlTV  of  organ^  detenDlniog.  133.              ^J 

^H           of  HenobniDchiis,  deecrlptioo  and  dla- 

oTsknll,  drteminlDg,  101.                              ^^| 

CAP  II.LA  KIES.  general  chancier  of,  81S.           ^H 

strocture  of,  aiW.                                                V 

^^^^           sertiun,  432. 

^^^^Lof  UenobninchnB.  expo«iare,  417. 
^^^^^P  of  JOUQg  human  «iiLij<<ct,  mctliod  of  le- 

CAPITELLUM  {I^Un,  dlmiDDtiTe  Of  e»-               J 

^^^^^           moval,  43'.'. 

put,  a  bead),  100.                                  ^^1 

^^^         plexuai^,  injection  of,  4A6. 

coa'tv,  10(1.                                                  ^^1 

^^^^^   remural  after  liemieeccion  of  the  hvad. 

bu'mert.  150.                                                    ^^H 

^^H          43a-4S. 

rap'siilft  Ien'ib>,  S23.                                               ^^H 

^^^■.WVmeala.  4O4-t04. 

CA  PI  T  \iMliH.  ti  head).  IflO.                                ^H 

^^^^^K  legmentj,  examination  of,  450. 

hu'meri  aninita're,  139.                                  ^^H 

^^^^V  ngmentn  ia  the  enl,  430. 

Gardis.  heart.  SI4,                                             ^^1 

^^^^H  iliowliig  domal  Mfipect  of  meararepha- 

CAH  [IIAC  artfrirs.  926.                                       ^H 

^^^^^P                 fitc,  441. 

raviiieM,  828-                                                    ^^H 

^^^^^  etudy  for  comparaiivie  Anatomist  and 

C.AKKof  insiniTDrnti.  7S.                                      ^^H 

^H                 B/ateniiitlc  zoolutcixt,  401. 

i>f  Kyrinp*,  1M7.                                                    ^^^| 

^^M          ntpportin^  with  briuv  wbilo  rvnioving. 

Cari'na  for'nicis.  474.                                             ^^H 

^H                  428. 

Carmini-  st>lulion  for  li^Jection.  189.                      ^^H 

^H          Table  nf  parta  In  Amphiiiia,  400. 

Carol  id  nrKTV,  ini^rtion  of.  148.                           ^^H 

^H           tranflforring  to  tloohol,  4S9. 

CAH  PU.-i  siKi  tar  Van.  41.                                      ^H 

^H           veni  rirlce  of,  otsUte,  406. 

mTrijiariM-in  with  man,  41.                                  ^^^| 

^H          weighing,  42U. 

of  UoD  and  dog,  figorc  of,  161.                      ^^H 
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Ckt,  adTuitag«8  for  stud^  aa  eompaied  with 

the  dog,  rat,  rabbit,  etc.,  56. 
CATALOG  [JE,  data  for  specimen,  46. 

dip  box,  figrire  of,  50. 
CATALOGUES,  libnuy,  46. 

of  manafacturerB,  59. 
Cau'da  etria'tl,  474 
Caa'dal  aod  cephal'ic,  use  of,  3S. 
Cau'dal  or  tail  vertebrse,  170. 
Caul,  omeatnm,  280. 
CAVITIES  of  the  body,  33. 

of  the  brain,  importance  and  advantage 
of  for  study,  401. 

of  the  brain,  commaDication  with  the 
exterior,  401. 

vS.  the  bruin,  completely  closed,  414. 

of  the  brain,  names  of,  406,  409. 

of  the  brain,  tlielr  relation,  418. 
Ca'vum  o'riB,  803. 
Cel'la  (LnXia,  a  cell),  me'dia,  474. 
Cementi)  for  bones  and  teeth,  107. 
Centigrade  thermometer,  8. 
CENTRAL  canal  of  myelon,  413.  474. 

tubular  gray,  475. 

nae  and  aignificance  of,  36. 
Cen'trum  vertebra'le,  173. 
Ceplial'ic  and  cau'dal,  aignificanoe  and  nae 

of.  23. 
CBRKBEL'LAR  dne'rea,  475. 

fos'aa,  180. 
CEBEBEL'LUM,  474-475. 

lateral  lobe  of,  481. 

of  frog,  410. 
CBR'EBRAL  foa'sa,  166. 

pedun'cles,  476. 
Cer'ebrO'Spi'nat  oervouB  system,  369,  373. 
CEREBRUM  and  its  fieaaree,  493-608. 

its  form.  ^8. 

parram,  474. 

prosencephalon,  485. 

CERVICAL  nerrea,  878. 

vertebne  and  determination  of.  170. 
Cer'Tico-fa'cial  division  of  the  bcial  nerve, 

801. 
Cer'vix  of  a  rib.  166. 
Chain  hooks,  65- 

Changes  in  terminology,  objecta  and  meth- 
ods. 13. 
Charcoal,  animal,  for  filtering  alcohol,  etc.. 

88,  123. 
Charri^re  acalpel,  69. 
Cfaaossi^re,  15. 
Chest,  thorax,  808. 
Chevron  bones,  171. 
Chiaa'ma  (jfiaff/io,  the  mark  of  the  letter  )CS- 

475,  507. 
Chloral  hydrate  as  a  i^reaerrative,  124. 
Chloroforming  animals,  80. 
Choice  of  origin  and  insertjon  of  a  muscle, 

195. 
Cholecyst'is  {x°^n-,  bile,  Kvenq,  a  cyst   or 

bladder),  377.  286,  289. 
Chor'da  spermat'ica,  148. 


Chor'da  spina'liB.  873.  482. 
Chor'ds  tendin'ese,  827. 
Cfao'roid  plex'us  of  lateral  ventriclee,  485. 
Choroi'dea,  521. 
Chyle  vessels,  364. 
CILIARY  muBcle,  625. 
plice  or  folds,  5^. 
Om'^bia.  tractua  traosversuB  pednneuli,  475. 
CINE'REA  (Xai»n,  of  or  like  ashes),  gray 
nervous  matter,  869-370,  476. 
functions  of,  371. 
of  the  brain,  475. 
structure  of,  398-889. 
Clark.  C.  F.,  64. 
Class  Mammalia,  8. 
Classification  of  animals.  Table  <rf,  0. 
Cla'va  {Latin,  a  knotty  branch),  475. 
Clav'icle,  clavic'ula,  5W. 
CLAVICULA,  clav'icle,  56. 

determination  of  right  and  left,  150. 
of  cat.  figured,  162. 
Claw  points,  removal  of,  102. 
Claws  as  appendages  of  the  skin,  018. 
CLEANING  bones.  lOS-lU. 
canula  and  syringe,  146. 
Cleanliness,  precautions  for,  81. 
Cleavage  of  muscles,  195. 
Cleaves,  Prof.  E.  C,  vi,  ixi. 
Clements.  Miss  G.  D.,  xxi,  461. 
Clipping  the  hair,  201. 
Coagulation  of  tissues  by  alcohol,  117. 
Coarse  injections  of  blood  vessels,  187-148. 
Coats  of  the  eye,  521-523. 
Coccyge'al  nerves,  378. 
COCff  LEA,  539. 
canal  of,  681. 

Bcalee  and  spiral  lamina  of,  639. 
ttanBection  of  a  ooil  of,  638. 
Codman  and  Shnrtleff,  79. 
C(E'LI.£  {KoOXa,  a  cavity),  ventricles  of  the 
brain,  400. 
relations  of,  413. 

ventral  exposure  of.  with  figure,  440. 
CcB'lum,  trunk  mvity,  37. 
Col'lum,  neck.  89,  307. 
Co'lon,  286. 

Colors  for  injeclions,  139. 
COLUH'NA  dorsa'lis  (myel'onls),  476. 
for'niciB,  475. 
latera'lia  (myelonis),  476. 
poBte'rior,  475, 
ventra'lis  (mvelonis),  476. 
vertebranis,  169-173. 
Colum'nse  car'neae,  827. 
Columns  of  alba  in  the  myelon,  370. 
Combination  of  words,  28. 
COMMISSU'RA  ante'rior,  procommissura, 
484. 
fo/nicis,  476. 
habena'mm,  476. 
mag'na,  callosum,  474. 
me'dia    «.     mol'Us,    medicommiflBorm, 
481. 
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CommlflBa'rft    podte'rior,     poflioommlisara, 

484. 
Com  mimuroe  of  tbe  brain.  407.  439. 
rotiimon  vi-ntncul«r  cuvity,  huU,  473-473. 
Compound  wonls.  coDDt'ciioir  vowel  \n,  28. 
rnin|>re«w  or,  figure  of,  (15, 
Connriul  tube.  415. 
Coti&'riunt  (nuvuf,  ■  coqaI,  pineal  bodj,  430, 

iSii.  4*«. 
Omducitvt*  ActloQ  of  Dprves.  871. 
CONi>YU-'S  lUBOiiibuU  tia.  189, 

o<Ti)>ita  liif.  lt$3. 
CoDJuncii'rn,  >')|4 
CoDDcct,  dclinhioti  oftorm,  197. 
Co'iiuR  arterto'fius,  337. 
Copp«nu  *a  a  dcodorlcrr,  68. 
Ooriiim,  dprniu,  rut'iii  %-eni.  tnio  skin,  519. 
Corks  aod  rubbijr  aUi|iper«,  1:26, 
Cor'nwii.  521. 
COK'NC  .Aruiiifi'iiis,  hypocnQi|)a,  480. 

anto'riuit  venlric'iili  laU'ra  lis,  jinecor- 

ni),  484 
mc'tliuiti    4.    doflct'u'dens,     mnllcomti, 

481 
{KWte'riu*^.  prwbuiraa,  484. 
CoT'oDsl  Buturo,  18i!. 
OOB'PUS  al  Im-atm.  472. 

bigcni'lnum  anu-'riiu.  optlcl,  488. 
bifem'inum  ixtote'ritia,  |i<«u>ptici,  484. 
calli'siira.  474. 
can'dicaufl,  albirana,  473. 
fimbria  luni,  tiiiibrin,  478. 
genir.ulu'tRm  oxttT  nam.  481. 
^■nicii latum  inU'r'iium.  484. 
ntaianiilln're,  albU-aiiK,  473. 
pimu  If.  piinariiiin.  4^,  4i^.  476. 
pttutta'rium,  hypopbysia,  480. 
pyraitiidu'Ic.  pyramis.  485. 
ei'rlu  turn,  4S8. 
trapo/ot'i1«-ft,  tmiwziuni,  490. 
vit  reum.  yi'i. 
Corpas'ctila  Puri'ni  281. 
COB  TEX  \L<Ui7i.  a  rind*.  440. 
eer'ebrl,  440.  47r,. 
nf  tlic  I'nn-pltalon,  47G. 
Cor'ti,  iN)«tilon  uf  (bu  organ  of.  588, 
Co»tn.  rih.  167. 

Coa'tal  car'tlla{:p,  costlcartUa'go,  107. 
COTTON.  al>«>rbvDt.  83. 

filtration  of  aloohol  tliroiurh,  12S. 
COTVLOID  bone.  188. 

foaaa.  168. 
CRANIAL  ro«'«p.  186. 
NERVES.  a7l. 

oompatlfloii  nrith  npinal,  504, 
mcuod  of  dcuoniitraUoa.  Oil. 
mimberlDf^,  so.>. 

phT»)  Illogical  arrangemont,  with  Ta- 
bic. SfXt. 
Tablr  of  origin,  oxli,  ilistribatioo  and 

fancrtionii,  CIO. 
Table  ii]'  nynoaynia,  505. 
Cra'Dium  and  itAX,  174. 


Crib'rifonn  pjatoof  the  «lhniokl,  IPJ* 
CHIS'TA  (i<a/in,a  cn-«t)  dirlloi'dva  ba'mcri, 
deltoid  rfdgf,  l/>9. 

for'nirjfi,  476, 

11  u.  167. 

lamlxlcudn'liA,  179. 

pcctora'IU  hu'raeri,  pectoral  ridgr,  159. 

tompora'lir,  179. 
CBU  CI AL  FISSL  ItE.  coostant  and  rariable 
charu't'Tw,  4I>3-4JKt. 

lis  b<>ni'tli.>i,'v  nod  formatuio,  500-592. 
Cni'ml  ftifa,  47a. 
CKl'S  atiie  riiu  modul'ljv  oblonini'tv,  476. 

cerebelU     Hupe'rluc,     prvpeduDCulufl, 
485. 

cc'rrbri,  476. 

o  c«n>bt.>VIo  nd  mednl'lam,  pontpodoQ- 
culuB.  4f-6. 

for'nioifl  nntf'riua,  476. 

medium.  mcdipvdaucaluB,  481. 

ol facto  Hum  «.  rhiiteDO(*[)li'ali.  476. 
Oryi  Ulline  k-tu.  523. 
Culioi  dt*.  41. 
Cu'neirnrmc.  41. 
Curlltt,  MiM  1.  >!.,  xii. 
CuBp9  <jt  deciduous  catiineB.  S6,  188. 
Cu  tirU',  cpid^mitfl,  612. 
Ct'TIH.  skin.  51d. 

ve'ra,  derma,  Inio  akin,  filS. 

DECAPITA'TION    of  &   Cat  for  tlie 
Brain.  421. 

of  a  frog  ur  Mpnobraccbiu.  415. 
Decimal  (■ysU'rias,  S. 
!>»>,  K.  586 
Uclu  r«^■uid^477. 
Del  told  ridge  of  tlie  htuDprns,  109. 
Dno  doriiera.  83. 

DeriratiTe  worda,  ftinnallon  of,  88. 
Dpr'ma  ('Wvut,  tb«  akin),  cotla  Tera,  true 

(^in.013. 
DESIGNATION  OF  organa,  orgaoonomy. 
14. 

poaiUon  and   direction,  toponoiny,  SO, 
84 

ttip  cmiiifll  ner%*ca  by  numbers,  605, 
DETERMINATION  OF  musrular  bomola- 
f^iixs.  196 

ritflit  and  k-ll.  149. 

ri^ht  and  left  with  entire  limbs,  101. 

tbe  capacity  of  the  skull,  191. 
Ofiuiencepb'aloo  {devrtp^c,  accond.  ^v,  -with- 

in,  <rtaA7.  the  head).  dieiM>«>pbalon,  477. 
Dox'tral  and  ilnis'tral,  use  of,  ^ 
Diaoai'lia  (fici.  betwM-n,  Totiio.  a  hollow), 

third  ventricle  ofbrnin.  477. 
DiaKiiDals  of  aoliilf,  d<4ignatinn  of,  85. 
Dia^mius  of  iduU,  KiinpVt^  brain,  408. 
DIAPHltAO  M  A.  277.  2M.  311. 

figure  of  caudal  or  fwritooeal  snr&fl^ 
818. 

partition  between  thorax  and  abdomen, 
87. 
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Diapltrair'ina,  teodoiui  of,  811. 
DUph'yuls  (Jui.  tliroitgli  iPT  l)etwpf!n,  and 
Ovrn',   to  grow  or    be    i>piducod\ 
hameri,  ehart  or  a  bone,  liS,  159. 
Dimplox'iu  (<5i<j,   tUrou^li  ur  Iwtwucn.   and 

Lntin  pl/iuM,  a  twuting  or  br&kliug.i, 

plexus  of  ttiird  ventricle.  4^,  477. 
EDi»[x>ph'7«ia  uf  a  verubra,  173. 
Diato'k  {6ni,  Uiroturti  or  bctwoeD,aod  Latia 

tela,  a  web),  477. 
DIENCEPH  AlA>N  i.1««.  between, /i-,  with- 
in, and  Kt^a'A^,  tlia  bead),  477. 

exaiiiinatiou,  409. 

in  Ami>1iihltt.  424). 
Diffrrifiiot*  of  bmiii  of  cat  aad  frog,  4SS. 
Direct  linfH.  84-;». 

DIREl'TION  AXD  POSITION,  dtvigiuitloD 
of,  30.  31. 

on  direct  lini<a,  85. 

on  <ibli<]up  linea,  IW. 
DiaBrliouiiUin^  nkulla.  KM). 
Diitplarof  aliMliolic  fliK-clmona,  139. 
DIHSh!lTlNil  «(nvn.  tir.. 

iuscrume&ts.  how  tu  iiw.  ISU-1M1. 
DISSKCTION  n  fiii.^art.  1U.1 

of  utusolf^.  inatrumouia  and  mat«nali 
for.  188. 

of  musclra.  prRparation  of  cat  for,  198. 

of  the  arophibi&n  Itroio,  420. 

of  tlic  tiotrl.  -i^y 

of  the  brain,  400-457. 

wounda,  M. 
Dlaaoctioni   bjr  beginnera  ahoaM   not   hvt 

publishwl  without  careful  cxaiuinatlou, 

IIH. 
DISSKCTOKS,  aiiborifimo  for,  KC-lOe 

practical  auf^fntiooa  f'ir.  3<U-243. 
Dla'tal,  sifrntflcance  and  uae  nf.  2A. 
DISTINOriHHINii  t))o  groups  of  vertebrw, 
170. 

Tiwulff  fpitui  ner^-wt,  87J3. 
Olrldere,  duplicating,  87. 
DIVISIONS  of  tho  bodj-,    figure*  of,  30. 
88. 

of  a  muscle.  100. 

of  the  aenaorx  nnrren,  000. 
DORSAL  and  ventral,  use  uf.  34. 

or  tbormcic  vertobre,  and  dMenainatlon, 
170. 

or  upper  ejclld,  514. 

primary  dlvlaioa  of  mvclonal  D«rrflfl, 
373 

primary  dlrialon  of  oerTM,  deiDoiutra- 
tiiin.  877. 
Dmlfle  linot.  14-(. 
Drawiriic  niatcrialn,  67. 
UrilU.  «7. 

Dropi^ng-bnttln  oilor.  figure  of,  530- 
Hrownlng  antmatn,  HO. 
Drrtng  u*  be  uvoiiti-il  In  diflsectioo.  203. 
DUCT  nf  the  parotid  gland.  3IH. 

of  ih<>  flulimaxlUvjr  gland,  303. 
DuelM  of  JtaUvary  gfaooa,  prvparatloD,  308. 


DUC'TTS  aneiio'sQS,  888. 

rhulnl'ocltiif)  ooRimu'nit,  287. 

cysl'icUH,  Wi. 

liiMiat'iri,  287. 

laciirynia'liB,  010. 

SuQtoriiiJ,  i^i, 

8t«nuninnui>.  801. 

llioTBc  icii8  dux'ier,  ilSS. 

thorac'icus  in  aci-(ian»  of  thorax,  848. 

thorac  icua  eini^Vr,  304. 

th(irtir'i<.:iu«  Rinb  ter,  flgarv  of,  366. 

\V  hurtonianus,  iJ02. 

Wirsun^rlnitUK,  2^0. 
Duodo'Dum,  283. 
DURA  (omu-n,  477. 

rouioval  from  myelon  and  brain,  370, 
428. 

EAR,  Auditory  Apparatus,  62&-583. 

auri«.  bonofl  of;  &itt. 

diu(;rKni  'jf.  583. 

octal  or  t^xtvraiU,  536. 

entnl  Ontonial),  iBltyrinllius,  630 

middle,  or  tvnipAnam,  6S9. 

niiiM-lw  of,  "we,  529. 

semicircular  canals.  Umdng  of,  580. 
Ear  pocket,  56. 
Ei:  TAL  (('wrac.  outdde.  extornal),  37,  80. 

nod  (>ntAl  and  their  dt!ri Natives.  36, 

nii.l  iTUil.  siffniliciiiice  and  ni«e.  27, 

luiuch-H  of  neck  and  ehoulder,  figure  of, 
311, 

or  FXtema]  ear,  S36. 
Elimination  of  allpa.  47. 
Em  bryoa,  percentage  of  alcohol  rcqtiirad 

for.  120. 

KORTY,  70. 

EMIffEN  TIA  audlt-.'ria,  477. 

lentlcalrn'rif.  4SK. 

nuur'na  cerebri,  400 
EXCEPilAL'U'  carities.  oomes  of.  406. 

Myrmenui,  404-40*1. 

N^gmonta,  cxatninn'ion  nf.  400. 

Bt>gmeni9  in  the  cat,  430. 

s«i;nicnr>i.  tuH-unal  mhtc  of,  400. 
ENCi;i'M  ALON.  li.  fiuiil.*,  4O0. 

^iirnil  (ioiiMi<l(.TrMtKitit«.  400. 

Tot-nhnlnry  t>f  {Mrts,  430-438. 
EndocariliHini  3'ia. 
Hn'drma  i,:i-ivua,   a    gtmiml),  flpMKlrma. 

4 18.  478- 
EST'AL  {h-roi.  within.  Inteman.  37.  86. 

anil  wtal  and  iheir  (icrivatlvra,  80. 

and  t.-ctnl,  aignitlcaDOi!  and  uan,  27. 
Ett'ten»tome,  70. 

Enumoration  of  parla  in  sertoa,  43. 
El'ENCEPn  ALOX  (rW.  opou.  *e,  wilhtA, 
■>r«<i;>i,  thu  head),  4<B. 

examination  of,  401. 
E|icR'dvmn,  endvma,  478. 
Epicce'iia  u~i,  upon,  and  natXia^  a  ItoUow), 

fourth  ventriHe.  478. 
Epiooa'dyloa   (iTi,    upon,  and    ^ovii>.o(,  A 
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knob  or  bead),  external  coodylB  of  bn- 

mcnif.  160. 
Epldar'tnU.  cmide.  813. 
Epi|}'l<x)ii,  378.  2^. 

E^podUria  i'.T('.  uiion,  iroif,  «  footX  41. 
EPlTRtM'ULEA  i*T(,  apoo.  Mid  rpojdXjo. 
a  puUfv).  lOU.  100. 

inti-'rnnl  t>mdyk'  of  Iminvrus,  160. 
Epitmch'leer  fom'men,  tUO. 
Erp>i.  hi|i|)OC«nipiifl  iiiiDor,  eolear.  478. 
EHBUKS   of   iuteq>relatii>o    id    ilJMecUiin. 
104. 

of  tiiani|>iiUtinn  in  ditwectian,  1(KJ. 
Elher,  inOammabUity  of,  114. 
E'therhniiK  animalti,  flO. 
ECSTACniAN  canal,  l!i«S,  528. 

valvo,  330. 
ExnrainatioD  of  brain  legmento,  450. 
Exhibition  and  stongo  of  «|ieolmoiMi,  125- 

126u 
EXPOtJlIRE  OF  limin,  429. 

tn^B  bniin,  416. 

h«arl.  -.m. 

the  floUvanr  fflands  and  their  ducM,  200. 
EXTERNWI.  itlidonilnal  ring,  2V7. 

auiliiuFT-  niCAius,  184. 

roiiilj'lv  of  llin  huuicnw,  160. 
EYE,  Klion  uf  muwl^  of,  519. 

defiititimi  a»d  Hltuatlon,  514. 

fronco  !teciioD»  of,  028. 

h*nleninfr  in  alcnhol  for  itudy,  .'^31 

InugoB  formed  bj,  030. 

mtMcletof,  fil6. 

Dorrrs  of.  JXW. 

ocalns,  and  ita  appRndajsm.  5)4. 

of  CHl,  d«rs<>-rpiitrat  section,  S23. 

tuuiofl  or  coalit  of.  S21. 
EVEBALU  form  of.  rati. 

bow  to  obtain  of  rat.  ox  or  sheep,  SO. 
Erelash««,  aheooco  nf  In  ni.  ,')14. 
EVEIJIV  ttilrd.  acUoo  of,  &10. 

pal(iebra,.M'l. 

Face  and  Cranhim,  80.  174 

Fa'cial  nprre,  ori^rin  and  diHiribntion.  <^0M 

Fahrfohi-il's  )Wrfiioaitt«T.  3, 

FoUoiiian  lobe,  relation  \o  ontj  aod  perlio- 

neiin),  20(1. 
Full  (I/itin.  a  sicklel,  reiuonl  cL  488. 
FASCIA,  196. 

di''nia'tA,478. 
FB»dc'all  of  raii«cW,  273. 
FMci'oU  (Latin,  a  small  bandied,  eine'm, 

478. 
Faa'om,  013. 

Feline  brahifl,  commentB  on  (ifnn>a  nf,  491. 
FeDow  of  the  oj-podlle  aid*-,  platetrope,  lat- 
eral hntnolnjro?,  S2. 
FEMORAL  uriiTT,  inji-ctiim  of.  143. 

blood  Tvwscls.  flinirp  of,  142. 

reMi-ls,  injection  of,  143,  140. 
FE'MdB.  40. 

delcnn] nation  of  right  and  left,  151 


FENES  TILV  iLatin,  a  window),  1B4. 
ovi1tt>,  lt^S20. 
mtmi  da,  1»4.  520. 
Fibril'Im  of  itiiiHcIn,  372. 
F1  brt».rartilag>(».lult?rrtrlnbra'li«,  171. 
FlBl'l.A.  40. 

di'ti.-nuuiailan  of  rifrbt  and  left,  101. 
Fifth  vtiilrirK'.  pscudot-ajlia.  480. 
Filler,  ■.•artlivnwarv,  ItS. 
Fimbria,  A'S. 
Fiiii  tiriiil  Ssetiirv.  407. 
Kinder,  tracer.  72. 
Kin.',  pn-rauti'inht  BgiiinBt,  114. 
FistK^.  inji-ction  of.  141. 
FISMU  KA  nithn  la.  478,  408. 
anu/riur,  ^iH. 
BidialT,  rima.  487. 
calKiKa'liB^  407. 
erucia'ti^,  lis  oonaTantand  variable  char- 

Bctera,4S8. 
enicia'ta.  ita  bomotogr  and  (brmNiion, 

499. 
cmciii'ia,  the  name,  bvoodtuw  with  aa- 

llK>ritiP8,  409. 
(lonnlBlcnt'li»  imvfl'oniM),  478. 
dorximc-tiEn  lis  (nivcl  onia),  47& 
fttii  brill-.  407. 
hvtxK-nm'iur.  407. 
ffylviniin.  4118. 

t^ylriflnn.   lis   coniiliiticv  ai  cocnpared 
witti  thu  FF.  ihioalifl  and  posttbl- 
naliH.  4)18. 
tmnRVrr'i'a  tnug'nn,  ritna,  487. 
Vfiitrilnli-ra'lki^  Imypl'onial.  478. 
renfrimifta  11*.  47H, 
FlSSl'REfi.  CL-rt-bral.  and  gjri.  aludy  of, 
41M. 
comiMriMiii  with  thoeifof  man  and  othitr 

manunalf,  002. 
fi;{ui«  of  the  laten)  and  nieaal  aBpeeta, 

404 
rormat'on  of,  407. 

four  I'rolili'TndConnKlwI  th('r«?willi.407. 
liimii>l(i^  with  thoee  of  mini.  OltS 
lirt  of  thft  conatant  ones  in  the  cml, 

4\ir,-AM. 
of  the  ccrpbellnin,  404. 
pattern  in  the  nil,  liOt. 
proniioiuir  Horwof  lo(|uirjr.  503. 
rela(i<in  to  rnta]  nnirlnrea,  407. 
relative  dr|Tt]i,anil  mrthod  "f  dftemiln- 
ioK  aod    indimiing  on  drawlnga, 
405. 
atruriural  n>lati<inB.  with  Hat,  407. 
Table,  with  (ivmmvnit*.  400, 
nSSrUAL  PAtTEllN,  ooiurtaBt  cbaiM- 
U'W.  Wl. 
Tarlablf  cbaractera,  003. 
FlenM,  killing  with  Wnxioe.  A4,  80. 
FLKXIBIJ-:  blow  pipp.  64. 

aiKvimcns,  Imw  to  pM-fterre.  121. 
Floc'calua.  of  the  cerebeUum.  478. 
Pbboiu,  62. 
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Foltz,  42. 

FORA'MEN  fttlantane,  172. 

ca'cam,  478. 

cona'rii.  479. 

coDdyla're,  183. 

epitrochlea're    ».    Bapracondyloi'deom, 
160. 

infaodib'uli.  479. 

jagula're,  183. 

lac'enun  me'dium,  183. 

Mooroi,  porta,  483. 

neun'le,  172. 

obturato'rmm,  167. 

of  Maj^odie,  414. 

of  Monro,  porta.  407,  421. 

of  WiuBlow,  280. 

ova'le,  of  heart,  328. 

palati'QuiD  poete'riua,  180, 184. 

Bpbe'oo-palati'Dam,  180. 

sty'lo-iaaBtoi'deum,  183. 

vertclrfartoria'le.  171, 173. 
Forun'ina  of  skull.  Table  of,  190. 
FORCEPS,  care  of,  74. 

coarse  and  6ne,  67. 

figure  of,  66. 

how  to  use,  301, 
Form  of  the  cerebrum,  493. 
Formation  of  fissures,  497. 
Forms  of  muscles,  106. 
For' nix  {L-Uin,  an  arob),  470. 
FOS'SA  appendicula'ris,  180. 

cte'ca.  478. 

cotyloi'doa,  168. 

mandibula'ris,  184. 

olccrana'lis  hu'meri.  160. 

orbita'liB,  180. 

ova' lis,  328. 

radia'lia  hu'meri,  160. 

tempora'lis,  180. 

thyrohya'liB,  184. 

ulna'ris  hu'meri,  160. 
Fos'sffi  of  skull,  186. 
Fourth  ventricle,  metaccelia,  478. 
Frazer,  Persifir,  5. 
Fresh    specimens    in    alcohol    should    not 

touch  aides  of  jar,  121. 
Frog  and  Meno branch  us,  killing  for  brain, 

415. 
FROG'S  BUAIN,  advantages  for  study,  403. 

exposure,  416. 
From  and  of,  use  of  with  adverbs,  27, 
FRONTAL  t)one,  181. 

»i'nu»,  183. 
FROZEN  dissections.  132. 

sections,  method  of  making  and  pre- 
serving, 131. 
sections  of  the  eye,  523. 
sections  of  the  thorax,  388-S43. 
FCNCTIONS  of  the  alba,  871. 

of  the  cinerea,  371. 
FUNICULUS  (i«/in,  diminutive  of  funis. 
a  cord),  grac'ilia,  cla'va,  475. 
of  a  nerve.  31)8. 


Gaborian,  68. 

Gall  bladder,  277.  286. 

Gan'glia.  369. 

GAN'ULION  cer'ebri  posti'com,  490. 

cervica'Ie  supe'rius.  S95. 

hemispher' icum,  479. 

infe'rius  of  vagus,  S09. 

jugula're  of  vagus,  509. 

pctro'sum  of  glossopharyngeuB,  509. 

semlluna're,  391,  396. 
Ganglion'ic  nervous  matter,  cinerea,  475. 
General  sensibility,  512. 
Ge'nu  {Laiin,  a  knee),  of  the  callosam,  479. 
German  technical  terms,  16. 
Giacomini's  method  of  hardening  the  brain, 

435. 
Girdle,  definition  of  term,  197. 
GLANDS,  sweat  and  sebaceous,  S12. 

lachrrujal,  515. 
GLAN'DULA  (Latin,  a  gland)  Hardeii,  615. 

lachryma'iis,  515. 

Meibo'miana,  514. 

mesenter'ica.  280. 

mola'ns,  302. 

paro'tis,  301. 

pinea'lis,  conarium,  476. 

Bublingua'lis,  302. 

eubmaxilla'ris,  802. 

zygomat'ica,  303. 
GLASS  dishes  and  boxes  for  spedmens,  136. 

jars.  127,  128. 

jars,  cleaning.  128,  535. 
QLO'BUS  OC'ULI,  eyeball.  520. 

form  of.  520. 

bow  to  obtain  of  cat,  ox  or  sheep,  530. 
GloBSopharynge'al    nerve,   origin,   rdationa 

and  distribution,  509. 
Glot'tia,  gustatory  structnres  in,  513. 
Glycerin,  15  [wr  cent.,  bottle  for,  73. 
Goodnow  and  Wightman,  69, 
Gould,  John  Stanton,  72. 
tirades  of  alcohol,  use  of  appropriate,  117. 
Gram,  4. 
GRAY  matter  of  the  brain,  476. 

nervous  matter,  cinerea,  475, 
Grease,  removal  from  bones,  110. 
Grnuiis,  muscular,  104. 
Gudden,  475. 
tiul'Ict,  cesophaguB,  308. 
tiusta'tion,  taste,  gustatory  sensibility,  618. 
GY'RI  and  fissures,  study  of,  494. 

angular,  501. 

arched.  500. 

designation  of.  500-501. 

opef  ti,  480. 

Habe'na  (Latin,  a  thong,  that  by  which 

anything  is  held),  479, 
Haben'ula  {Latin,  a  small  thong),  haboia, 

479. 
HAIR,  clipping  the,  204. 

disposal  of,  204. 

parting  for  incisions,  143,304. 
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Hiir,  parts  fmm  wblch  ■baent,  S12. 

Hairs,  lucxiU,  M% 

Uiunonon.  Pliilip  Oilbcrt.  52. 

Hiinlttr's  Icor  >;]nTiil,  SIS. 

Uavt;raiaii  catiuJs  of  bone,  191. 

Head,  flgiire  of*  heralrtcetion,  SOS. 

HeuiDg.  auditiun,  auditory  BeonbUitjr.  511, 

HEART  and  Wood  venelH,  Mnicture of. 302. 

apex,  aaii. 

apiiendix,  anricular,320. 

baw  of,  .-&7. 

r&rdia,  SlS-SSd. 

cuviiiea  and  parta,  diagmm  of.  889L 

ilL-oigaatkm  of  n>(^oDs,  •tl8. 

dlffen-Dcc-  I)l-|vvl-i:q  right  and  lefi,  891 

diMoction  of.  'SM. 

dotauJ  ati|>tict.  tl)furr  of.  S17. 

exposure  of,  'AWK 

flgares  of  •cctiuns.  833-SS8. 

funn.  normal  tH<rtltiuii,  sUbo.  318. 

SQiMral  dwenpuon.  317. 

bardenlng  in  ainjhol.  :t23. 

iDJortioo  with  aJcobol.  »ai. 

iitjiTtioii  witli  [ilaater,  81Sl 

i»  tK'clif^tns  of  tliomx.  330. 

loraticm  of,  :tl7. 

pby»iul'i)[jcally  double,  838. 

preeeiTatloQ  iii  alcobnl,  821. 

tVOOgHitiuD  of  Cl'}|iuUS  i)f,  31S. 

ramoTA]  of.  311). 

mnoTAl  tifblcHMl  from,  tKL 

wparatkiQ  fmm  lunirs,  320l 

BUjtluni  <if,  8'^0. 

structure  of  iu  tduscIm,  383. 

Tablo  i>r  pane.  333 

irausecllon  ofatiriclca,  834. 

traoMiMioii  of  vratricliw,  8^8. 

T«ntricle8  of,  883. 
Helinpr.  K.,«W. 
UEMU'AH DU  drx  tm.  :f3«. 

diffi-rrncp  bt>tfl-f«a  right  nOfl  toft,  324. 
npiuicerobnim.  470. 
Ucmlscc'tiou  \ifm,  half,  and  I^tin,  aeeare,  to 

cut),  of  lh<<  brain.  444. 
B'^aiij'cp'tiim  {'pti.  half,  and  XaIir,  tejUata. 

a  ixirtititrti^  cpr'cbri.  479. 
Betn1flph»'nr,  Wt,  470,  4A5 
npm'tH|>berra  (if  f  ruir'H  bruin.  430: 
Ue'par,  liver.  377.  atW. 
Hemt  i(T  tWritt,  2S7. 
Hi'lum  nf  ^iilnev.  204. 
niPPOCAM  Prs  lUHior.  bjTwcampa.  480. 

mioor,  njrar,  473. 
nolilin;:  H-uIi>ftl,  fiKiir.-^  of  ways  of.  190, 900. 
Hollow  viso-ra,  pn-parftr ion  of.  I:13 
HOMOL  Otni'^J.  int.-rnu'itibnil.  42. 

inusciilnr.  ((fterminBtioo  (»f,  19fl. 
BotDorofi^  of  ibe  rj>rf4jral  fisaurw  of  eat 

HUd  man,  303. 
Hone,  marHe  and  fiiw,  7ft. 
Hooin^  nod  «tropftinc-  instramenta,  drarrip- 

ttoo  and  fl^aro  of,  71. 


Honu  or  eomaa  of  gnj  nutter  in  the  nje- 

loii,  370. 
HoroB  of  tlie  ntem*.  2(NS. 
Human  HubjtTtp,  Hinoll,  M. 
HUMBKL'S.  4U,  ir.7-l6l. 

(Jfi(Tmim»!i..ii  nf  ri|,'bl  and  left.  160. 

fijruTi.-s -if.  IH  I5H,  «se. 

fii;iiri-8  itbuwluir  uiuBcular  attarbment«, 
■     238. 

irpn(rr»l  doKription.  107. 

itflnnHtoiiiirul  be«d,  IQ9, 

itaanattimiral  neck  not  distinct  ta  cat, 
159. 

ita  artlinU  or  aaat-^mica)  head,  IS9. 

itsdiaiihysiB  or  sbitti,  IjO. 

of  caldops  not  app4.-ar  misled,  158. 

spfda)  mnfiiioiiicA  of .  IfiS. 
Hn'mor  a'qui'us  and  Ibe  nuuoous  cbaiubvrs, 

522. 
B?bri<.l  word*.  28. 
HTDUOM  KTEK.  Britlab,  114 

JBrff.r.  1I.V 

Kpccifii- j;ravitjr,  114. 

HTPOCAM'PA  O'fi.  imdrr,  'fff^,  corra- 
tur*>.i,  hl)'p<k^ni|>u«  tnnjnr,  4)M). 

dtB&eetion,  rsposure,  ot<? ,  4W. 
H^rpocam'pal  liMute,  4ir7. 
Hrpo^oa'aal    imt^'p,   origin,  rclBiioos    and 

distribution,  00^. 
HTPOPh  VSIS.  deriratlOB   from    ibe   alf 
mcntary  caoal.  -ilS. 

of  A)ui>l'il)!n.  423. 

pituitary  body.  480. 

Ideal,    Simple    Braia,    witb    Oiagrams, 

40^-409. 
n'eo-cor'cal  valve.  S84 
IVeum.  288 
Il'iar  cn-st,  107. 

U'iu.tvniDe'al  line  and  etalnonm,  109. 
[I'tu-Ba'cral  arthnm.  107. 
I)  iutn.  !«>!. 

Imagejt  fonnod  bv  the  m-e,  MO. 
1>JC1S'IUN8  for'  Imectkm,  agnres  oi;  148- 
144. 

for  thorax  and  abdomffn,  274.  F1|;.  7& 
INflsr  RA  by|<oeani'|»>,  480 

Vfrti'linilb!.  173- 
lucuiisi'dciidns    of    namenclaiure    ta    ibis 

bo.ik.  10. 
tn'cutt  (iMnt.  an  anvil),  fiHL 
India  tuk,  07. 

lofi-rinr  Hrticolalinir  promfls,  173. 
lo&atlon  of  holliiw  vivcvn  n-ttb  nif  oraleo- 

M.  133-134. 
Inflation  <if  it»chnlcnl  word*.  '^7. 
Infranrli'ital  ^land.  308 
UNFLNDIBIIA'M  (/.'ffiB.  »  tunnel  or  fun- 
iu)It.  I'f  fruntiil  aintu.  191. 

of  hvi>o]>hv(>ii«.  4«0 
Tn'miinal  rlnjr.'N.I.  2'.*7. 
Inbibimry  wiiti'r*.  371. 
Injf^c'iion,  choico  of  Hpoclmen  for.  t4V. 
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INJECTION,  ooaree,  of  blood  veBBela.  187- 
148. 

iDcisioii  in  reseele  for,  143. 

mahing  an,  145. 

maSBes,  139. 

of  abdominal  aorta,  147. 

of  brain  cavities  with  alcohol  or  plaster, 
435. 

of  carotid  artery,  149. 

of  femoral  vein,  143. 

of  femoral  vessels,  143. 

of  heart  with  alcohol,  821. 

of  plexuses  of  brain,  436. 

of  postcavtt,  147. 

of  V.  juffulans  externa,  147. 

time  of  making,  141. 
In&om'inate  bone,  168. 
Innomina'tiun,  determiaation  of  right  and 

left,  150. 
loBertiou  and  origin  of  muscles,  19S. 
Instrument  cases.  74. 

IN'STRUMENTS  and  materials,  anatomi- 
cal, 59. 

and  materials  for  abdominal   transec- 
tion, 99. 

and  materials  for  the  disBection  of  mus- 
cles, 108. 

dissecting,  how  to  ase,  199. 

polishing  of,  75. 

sharpening  of,  76, 

valuii  of,  6^. 
In'sula  (Latin,  an  island),  Reilil,  480. 
Integers,  muscular,  194 
Intemrtic'ular  ligament  of  ribs,  165. 
In'terbrain,  dieiicephalun,  477. 
Intercru'rai  (Latin,  inter,  between,  and  eru- 

rnlit,  belonging  to  lecist,  or  interpedun- 
cular space  <»r  area  of  brain,  478. 
Intermedinto,  urfe  of,  23. 
Intermom'bra)  (Latin,  inter,  between,  and 

m^mbrurn,  a  member),  homologies,  ^. 
INTERNAL  auditory  meatus,  181. 

condyle  of  humerus,  e|iitrochlca,  160. 
Interop'ticuB    (Latin,    inter,  between,    and 

6kuk6^,  relatinfr  to  sight),  480. 
Interpari'etal  (Ij&tiu,  inter,  between,  and  pa- 
ri's.  a  wall)  bone,  181. 
Intestln'-s,  removing  to  avoid  odor,  84. 
INTEdTI'NUM  am'plum.  278,  286. 

te'nue,  278,  283. 
Intrinsic  toponomy,  28. 
Introduction  or  cauula  into  vessel,  144. 
Iris  and  pupil,  620. 
la'chiom,  168. 
I'ter  (Latin,  a  way),  aqueduct  of  Sylvias,  480. 

JARS  for  Specimens,  Genres  of,  127. 

and  bottles,  how  to  (&y  quickly,  635. 
Jeja'nam.  383. 

Ju'gular  vein,  injection  of,  147. 

KID'NEY,  Ren.  378,  294. 
Bgixna  of  sections,  398. 


KIiyNET,  relation  to  oeritoneum,  279. 

relative  position,  394. 

sections  of,  293. 

structure,  294. 
KILLING  Amphibia,  415. 

animals  for  dissection,  79. 

cats  for  brain,  423. 

fleas  with  benzine,  80. 
Knots,  surgeon's  and  square,  figozee  oL  144. 
Smiiker.  37. 
Kreider,  8. 

LABELING  Booes,  108. 

brains  of  Amphibia,  418. 
Labyrinth' us  (Ltitin  and  Oretk,  a  lal^riiith), 

ental  or  internal  ear,  S27. 
LACHRYMAL  apparatus,  615. 

bone,  181. 

canal.  179,  516. 

duct,  516. 

sac,  516. 
Lac' teals,  316,  364. 
Lacn'nce  of  bone,  191. 
LAMBDOIiyAL  crest,  179. 

suture,  183. 
Lamel'la  ventra'lis,  173. 
LAMINA  cine'rea,  480. 

cribro'sa,  and  figure  of,  188. 

denticula'ta.  538. 

fus'ca  of  sclerotica,  521. 

neura'lis,  173.  ' 

spira'lis  membrana'cea,  638. 

spira'Iis  of  cochlea,  529-580. 

termina'lis,  489. 
Lam'inee,  layers  of  muscles,  195. 
Larpre  intestine,  378,  385. 
LATERAL  homologue.  platetrope,  89. 

ligament  of  urinary  bladder,  266. 

use  of,  34. 

ventricle,  485. 

white  column  of  the  spinal  cord,  476. 
Lead  chlorid,  83. 
Leakage  of  alcohol,  125. 
Lean  animals  better  for  dissection,  198. 
Lens  of  eye  and  its  cajsule,  532-623. 
LIGAMENTS,  etc.,  percentage  of  alcohol 
reqidred  for,  121. 

of  the  liver,  etc.,  formed  of  peritoneiim, 
279 
LIGAMEN'TUM  Inca'die,  128. 

intcrarticula're  oos'tae.  165. 

latera'Ie  of  the  urocystis,  396. 

Poupartii,  143.  Fig.  39. 

suspenso'rium  of  lens,  523. 

BUBpen»)'ritim  of  urocy'stis,  394, 

u'teri,  296. 
Ligatures,  144. 
LIMBS,  25,  39. 

bones  of.  40. 

designation  of  direction  and  rolstlTe  po- 
sition, 85. 

designation  of  regions,  25. 

normal  position  of,  87. 
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im\m,  BpfrnK^ntu  of,  40. 
lIiiiDbitAi  hitiii,  «1ic>m),lftinina  flpinJis,  G112. 
LIMES  <^L>Ui.>,  a  (mtli),  4W). 

al'ba  (of  rhiDL-ii(«ptiftioQ),  4S0. 
clne'ivo.  ^i^>. 
LIMITS  of  Mccuret7  In  dBKripdon,  37,  49. 

uf  t<Tniiu<>lu|{ical  caftoge.  IB. 
LINES  and  utu  of  tDUcalar  atuchmcoi, 
IM. 
of  iocLsloo  for  expoifDg  the  tbomdc  and 
alMliiininal  Tiseen,  274.  ^ 

Lia'grua,  tau^ruc,  512. 

liquor  ca.-lia'niui.  liquid  In  tbe  Tcntrlcloii 

of  tbe  braiD,  4d0. 
Liter.  4. 

Liver.  b.>p»r,  277,  286. 
LOBKHof  tb<?  liver,  a«6. 

of  luDirs,  ;ilO. 
LOD'ULUS  appnidlcalA'ris  cerobd'U,  460. 

ror'porlsBtria'tl,  480. 

bvpiMram'piF.  481. 
LO'BI*-^  ht«ra  li.i  (cerebelli),  481. 

ot(acioriu8.  in  frog  and  other  rrrte- 
bmtra,  420. 

olturto'rina  not  a  ntrrve,  507. 

oiriir:o'riiu,  ol&ctorj-  bulb,  4dl. 

op'ticuH.  4W 

pmf^t^no'pbul'ltui,  470. 

Urnip'im  lit,  481. 
LOTUS  perfora'tuA  note'rior,  485. 

ncrfora'lus  iKw'ticua.  4^. 
LHM  B.\R  n.rvp*.  372. 

vrrtt'bDC  Rnil  ilptfmiitiatUiD  nf,  170. 
LanA*rt>  iLntItt,  Luna,  thv  moaa),  41. 
LDXii."*  i»n-t  Wi-e,  of,  ;U0. 

and  ira'cliea,  Ddure  of.'SIU. 

pntlt^iiin  of  in  n-innral.  1^20. 

■ppamtion  trma  thn  licart.  !I20. 
I.vmpb  vaoanilar  fVfttt^m.  .SI.V^IO, 
LV.MPH.\r  H;  plnntis,  81ft.  3«3-»68. 

fclaitdn,  iiijtvlion  of,  iHiT, 

Tr9Kl».  injection  of,  ^07. 
LTMPHATK-S,  :ilfl. 

eomtwriwn  nitb  vcino.  816. 

of  liiP  amis  and  li^pi.  iMJiwiloo  of,  3ft7. 

of  tbo  DL-ck  aiid  fncv.  lujoclioa  of,  S67. 

Btructure  of,  36fL 
Ly'ra.  481. 

Macera'tion  of  Bones  in  Water,  10S. 

MaViiIa  <  Laiin.  a  Rpot).  lutm  of  retina.  623. 

Matriiiti**r,  iriptxl,  figure  of,  72. 

Malar  Imne,  IHt. 

MallnTerui.  4*4. 

Mal'lciifi  [Lniin.  a  linnimer),  528. 

HalA'diimuA  part^,  M. 

HamiDa'lin.  cliipf,  8. 

Mammilla 're.  albirane.  478. 

Harn'millary  [im«:»f«s.  ITX 

ManMiblo,  loivrr  jaw.  flcnpp«  "f.  18B,  18&. 

MANTUn  ri.AR  con.lj-fp,  IH9- 

dlvidon  of  tbe  Gth  nerve.  508. 610. 


HantiKript,  stf^pe  In  tbe  prepanttoQ  of,  61. 
Mftr'eoalvt'olft'rifl  of  iliujiivr,  18^ 
MaicTics,  caro  of,  1 14. 

MaU-'riulti  wml  iuB^runieiits,  anatomical,  80. 
MAX  ILL.\ItY  bone.  Ibl. 

dirit>i<>u  of  tbe  5tb  nerve,  506,f(t0. 
MEATUS  {Lttdi.,  a  pavsaerl.  aodllu'ritui 
eclaTts  ^eiter'uaa  ,  184.  C27. 

aadlto'riuaeutaib  liulernua).  181.000. 

TCDtraTia  itf  noMr.  806,  618. 
M(Hlia0ti'tium.  3S&. 
Medieommuau'ra  (LAtln,  medt'uM,  int«rmedl> 

ato,  aiid  fimmiMura,  a  joialnf;  luftvlb- 

er).  481. 
UEDICOR  >n:  iljiltn.  mMiti;  intenuediate. 
and  eornu,  a  bom),  4SI. 

comu  medium,  481. 

oi)t'tiing.  455. 

irtnsi-rtiijn  of.  458. 
MnjiiiiyJun'rultia  ^Luitln,    mrdiu»,   tatt-rme- 

diuti:.  and  peitunctilus,  a  small   foot), 

481. 
BIEDUI.'LA  (oMooiralai.  400.  483. 

Id  Amphibia.  41l». 

sjiiiia  Ur  niiYi-liin),  483. 
Mod'Qllary  Blim'tb,  ^JfW. 
M*><ruUaU<d  Dotrra,  89& 
Mribo'niiati  i;IarvTe.  514. 
Mem  bra.  linib.«.  29. 
MEMBRA  NA  iiru(bni>i'den,478. 

ba«]la'rl8.  of  <.-«chlca.  SS8. 

nic'titans,  arti'->u  and  ase.  015. 

Reistuieri,  5S3. 

SrliDt-iilcHann  of  oasb,  513. 

lympanl,  r>27.  B83. 

vaMrulom  ccr  i-lirl.  -183 
Meninx  rawruloHi   (i"/i<;:,    a    Tncrabrann, 

■nd  Latin,  vatculitm,  a  Utile  VMset), 

48:*. 
MENOBRANrilUS  and  fro^r.  killing,  416. 

Iifaia  of  for  stiidj'.  408, 

d!t)iItiEnii^bi[i4{  miile  find  fvmalc.  418- 

rxpiwim-  of  brnfii,  417. 
MMtftl  Brnipbrsli,  189. 
MES  AI.'itii«-»'ul( ;  {iiftj»r.  uiiildli-).  24. 

af>pe«l  of  the  brain,  abowing  argmvota. 
etc,.  •!!«,  447. 

IncbiioQfi,  obji'CtioDa  try,  90S. 

or  nxyifouB  orfranft,  4.1. 

aiffnificance  and  iiao  of,  24. 
MESEkrEPIl -AI^N  u-t.~.tnWdK  /i.  In, 
and  •f-M/';,  tb"  ln'ad).  481. 

fi|!pnm  of  diirnil  afl|>r<^,  441. 

in  fro^  and  Mi-nob  ranch  ua,  410. 
MiveutiT  lo  (Tlanda.  280. 
.Meacnu-rium,  mo#i>fii*>ry,  276-270. 
MMOMp'Ibi  (uti'Y,  middle,  and  ■ai^ia,  CttT- 

Itv).  182. 
MaKM-o  Ion.  270. 

Mrn'ondni'^'onii  (ra,w/aoi>.theiDiddlo'l.25.83. 
Mmnpodialia   (wrar,  middle,  and   ffvff,  n 

foot),  41. 
Me8orcc'tum,27e. 
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Mesostem'ebra  {ftroog,  middle,  aod  aripvov, 

the  aternum),  167. 
Metacoe'lia   iftera,   after,   Kot?.ia,   a   hollow), 

fourth  ventricle,  419,  482. 
Metai>lex'us  (/leru,  after,  and  Latin,  plexua,& 

twining  or  braiding],  483. 
MetapodiaVia  {fterd,  after,  nov^,  a  foot),  41, 

Metapoph'fBis  (jitTii,  after,  airo,  from,  and 

i>vnv,  to  grow),  178. 
Metatc'la  (/^f rti,  after,  and  Latin  teta,  a  web), 

462. 
Metal  1x>xeB  and  cans  for  specimeuB,  126. 
METENCEPH'ALON  (/jeri,  after,  h,  with- 
in,  and  K€(paM/  the  head),  410,  482, 

examination  of,  450, 
METE  It.  4 

yard,  figure  of,  6. 
Methods,  importance  of,  53,  55. 
Molh'yl  alcohol.  124. 
MEITRIC  and  inch  measures,  figure  of,  6. 

and  other  measures  compared  and  re- 
duced, 7. 

and  other  eyBtcms,  comparison,  5. 
METRIC  SYSTEM,  4. 

how  to  loam,  6. 

in  medicine,  8,  15, 
Midbrain,  mesencephalon,  481. 
MIDDLE  ear,  tympanum,  527. 

or  medi-ven'tricle,  477. 

plane  (meson),  24,  dS. 
Mitral  valves,  380. 
Mod'erator  band  of  heart,  880. 
Modi'olus  (Latin,  the  nave  of  a  wheel),  of 

the  cochlea,  620. 
Molar  fi:Iaiid.  802. 

MO'TOR  and  sensoir  nerves  and  roots,  870, 
504. 

root  of  5th  nerve,  507-508. 
Month  cavity,  303. 

MUSCLES,  designation  of  the  borders  of, 
197. 

ectal  of  neck  and  shoulder,  fiirnre  of, 
211. 

forms  of,  196. 

instrtiments  and  materials  for  the  dis- 
Bectiou  of,  198. 

method  of  description,  306. 

names  of,  206. 

of  ann  and  scapula,  figuree  of,  254,  262. 

of  oar,  528,  533. 

of  eye,  518. 

of  eye,  action,  519. 

of  eye.  nerve  supply,  520. 

of  eye,  origin,  619. 

of  left  shoulder,  figure  of,  346. 

of  neck  and  shomder,  figure  of  second 
layer.  318. 

origin  and  insertion  of,  195. 

parts  of,  195. 

pectoral,  figure  of,  234. 

structure  of,  272. 

the  Btady  of,  Chap.  VI.  193^73. 


Muscles,  twisting  of,  197. 
MUS'CCTLAR  fibers,  278. 

groups,  194.    • 

homologies,  determination  of,  196. 

integers  dimussed,  194. 

organs,  percentage  of  alcohol  required 
for,  120. 

sulxlivisions,  195. 

variations,  193. 
MUSCULCS,  definition  of,  194 

^ro'mio-deltoi'deuB,  256. 

acro'mio-trape'zius,  214. 

biceps,  266. 

brachia'lis.  267. 

choanoi'dcus,  519. 

cilia'rie,  .'325. 

cla'vo-deltoi'deus,  231. 

cla'vo-mastoi'dciie.  228. 

cla'vo-trnpe'zius,  216. 

coracoi'dcus.  250. 

dcr'mo-humera'liB,  225. 

ec'topcctora'Iis,  235-341. 

ec'to-tri'ceps,  263. 

en'to-pectora'lis,  241-244. 

en'to-tri'cepB,  2C3-265. 

epitrochlea' rifi,  259. 

eiteu'sor  (car'pi)  radia'lis  bre'vior,  269. 

exten'sor  (car'pi)  radia'lis  lon'por,  268. 

extensor  (car'pi)  ulna'ris,  270. 

esien'sor  (di'giti)  min'imi,  270. 

eiten'sor  (digito'rum)  commu'nis,  370. 

flex'or  (car'pi)  radia'lis,  371. 

indica'tor.  271. 

infraspina'tus,  367. 

latis'simus,  329. 

Icva'tor  an'guli  scap'uls,  260. 

leva'tor  clavic'ulse.  238. 

leva'tor  pal'iiebrte.  518-519. 

meditri'cepB,  360. 

micosta'lis  a.  te'res  mi'nor,  358. 

obli'quufl  dorsa'Iis  (superior),  518-519. 

obli  quuB  ventra'lis  (inferior),  517, 519. 

occip  ito-Bcapnla'ris,  317. 

orbicula'ris  palpebra'rum,  516,  619. 

pec'to-antebrachia'liB,  336. 

platyB'ma-myoi'dfS,  227. 

proua'tor  te'res.  371. 

pterygoi'deus,  535. 

rcc'tus  dorwi'Iis  (superidr).  518-519. 

rectus  latem'lifl  (extemuB),  517. 519. 

rec'tus  meaa'lis  (intemns),  518-519. 

rec'tus  mi'nnr,  519. 

rec'tus  poate  nor.  519, 

rec'tus  ventra'lis  (inferior),  519. 

rhomboi'detiB.  310. 

serra'tus  macf'nua,  247. 

spi'no-deltoi  deue,  255. 

Bpl'no-trape'ziue,  313. 

stapedius,  5>9.  5:J3. 

ster'no-mastoi'diMiB,  231. 

BubHca]mla'ris,  253. 

supina'tor  lon'gus,  365. 

Buprasplna'tus,  354. 
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MtrS'CULUS  pispeB'K>r  ne'uH,  519. 
ten'sor  tym'iMUil,  538.  088. 
te'rm.SfiS. 
trDclilfMt'rui  (ilocaal  or  wpuitor  obliqup^ 

m  8-5 19. 
xlpli'l-buuivn'Ui,  341 
UuseuiH  i-utaloguo  dau,  4ft. 
Hfelcn<!fiplial'ic  norvma  •;«teni.  889,  37d 
My  clii)  [ut',/-o>:,  msrrow,  hS),  860.  8B8L 
MV'KLUN  («i-fP.'V.  marmnri,  the  Bpinat  cord 
or  Bpiim)  nutrrow,  19,  873,  -48^. 
in  Amphibtn.  419. 
HVELO.VAI.  nib*  utd  dnorw,  370. 

nBrvi-B.  :J73. 
MYOL'0<iV.  ;^-n«nJ  coDBideraUoiu   apoD, 
1 93-1 94. 
tacItDlcKl  lumis  Ml,  194-197. 
tlw  •tvdv  of  Uie  muitdM.  Clisp,  T1. 
198-3?^. 

NAMES  and  Abbreviations  on  th«  Fig- 
ure*. W. 
indimtiDi^  mlatire  piMilEon,  17. 
of  bniiD.  iwgment«l  amugemont  uf.  446. 
of  muHclfls,  aoareea,  SOft. 
Ka'sal  buae.  181. 
Ka'atu,  DOW.  513. 
Ifa'tia  oor'ebri,  o[iticna.  489. 
NATCKAL  skeletons.  Oexlblo.  109. 

itkr1'-t»u»s  proparatitm  of.  108. 
Keck  (pan  of  aonu),  307. 
NERVE  eelU.  809. 

fibers,  anutomoara,  809. 

roots  abowa  In  flnire  of  th«  base  of  the 

brain.  448. 
(mnply  of  the  miinclcifl  of  the  eye.  520. 
NERVt-tS.  otniwrrnon  of  crauial  wltli  my- 
elnnul,  504,506. 
coimcrtiwn  with  tho  linib^  500, 
cranial,  KcntMul  couKidoratloofl,  371.604. 
cnuiia),  nietliiHl  i>f  flt-niotuitrKllon.  Gil. 
cranial.  Qumborlng.  QOJ. 
omoinl.  [>hvKioIof^cal  irmiigi'invnt,  with 

Table,'  IKW. 
crauial.  TaMo  of  ori^n,  exit  and  func- 

tioni^  510. 
craninl.  Tulile  uf  thr  ayuonyms.  505. 
diatinfciiisliin?  fmtn  v>itik-la  ^75. 
figun;  of  a  innw.'ctioD  of  tbo  thorax. 
Rhowlng  thi*  relation  of  the  cetebro- 
aiiinal  and  aynipatliic,  887. 
medollattid,  808. 
motor  and  twnaory.  870. 
son  m'^ullated.  3fK). 
of  tit.-  farn.Sftt. 
BobdiviMnnH.  IftO. 
iprniinatinTi  (if,  !t7i. 
NERV'UUS  and  vaflcolar  nyatoma.  analogies 
and  diffi'mncr*.  :i71-»7a. 
matter,  BlructnTV,  308,  390. 
plexiKCfl,  370 

sysl>.*ni.  c«nml  aud  purlplieral  portioon, 
370. 


NERVOUS  (tysicm,  goneral  dlrn-ctiona  for 

di^tsCH-'tiii/^',  <S7R. 
BVftleni,  |iriiiiury  dlviirionii,  ^9. 
NEH'VUH  alxla'ceiis,  origin  aud  distribu- 

Uon.  443.  50S- 
aoceew)  Hub  (XI).  S77,  389.  SOD. 
Audiio'riits,  origin  nnd  dbuributirm.  G08< 
Ruriculn'riit  nuig'uua,  301. 
circiunOi'X'iut,  885. 
eutu  iii'iis  Intvr'naM,  8H4. 
fad*  IIh  and  Buditn'tiuH,  437. 
faciii  lis  origin  and  di<>iributioD.  Wi. 
gas'triciu  dorsalin,  ittti,  5<i9. 
gBw'iricua  miira'li*.  ;;U0.  ."KH), 
gloa'Bi>-phnryii(;t.-')i«(lX),  '^.>,  509. 
gloi'Bit-pIiaryiii^-'uH.  va  kum  and  norea- 

BO'rius,  reliirionf',  436.  BOO. 
liypogloa'Bus  >XII<.  3>«.  430.509. 
IniARM'sens  jtoHf.  rior,  886. 
Lancisi,  4S8. 

larTTtgp'uH  r<>cnr'rM»i.  31%  800, 8M,  909. 
larjiu^'usi  supc  rior.  500. 
iiiasillu'riA  Ha(w'rior.  50H. 
niL>  diufl.  Stto. 
mnA'futo.cuu'noQ8  ».  nua'aeoa  ext«r'- 

mus'culo-Bpim'lls,  886. 
oc'uio-iiiiiTo  Hub,  507. 
oc'n]o-iQfilo''riu8,  trochlca'rla  and  abdu'- 

txt»,  rviatliinit,  437. 
olfBcio'iiiin  of  Amphiliia,  420. 
olfart'i  riiis.  507. 
oi'licus,  507. 

]ihn>[j  ii-iifl  4.  diuphrajnoatifuB,  888. 
jiiiMi)  ningui  tricufi  (vastus!.  3t^7.  600. 
BplaocIi'nicuR  !(1»5. 
tiulj«cn|itila  rih,  8^*4. 
f<iipnt0r-a))ulH'riB,  '<^*9. 
a,\lu[MLt)i  ii'U",  Kriiiimtlu'liniii,  $^ 
Bvtupiktb'icuD  in  tbc  abdoro«n  and  tall, 

806 
thorae'icoii  anlr'rlor.  888. 
tbnrar.'iriui  poflti>'rtnr,  or  i*x1en]al  resfj*' 

ratorjr  o(  HcI1.:ft'7. 
trigem'innn,  and  Ita  ibn^f  divinnnB  (lA 

or  opbtbaluitc.  i!d  or  mBxiIlB'nB,dd- 

or  itiandibula  riB>,  50R. 
trigt'm'inus,  it*  ganglion  it'ng.  Gaaseri), 

5oa 

trlgcnn'inuB.  in  mot'ir  nxrf,  origin  and 

diatnbtiauD,  607-G08. 
trlgfm'iniui,  Btttanry  root,  origin.  506. 
trorliltw'ria,  807 
ulna'riB.  880. 
va'giiB,  difeortion  of.  3PH. 
Ta'ffUB,  pncnmoKahirii'UJi,  origin,  diatri- 

bmlan  and  relations,  887.  £88,  509- 

SIO. 
NEr'K.\L  nnd  riaoflnU  caritlua.  83. 
nrrb.  \n 
canal,  172. 
fi>n'inf-ii,  174. 
Ivmina.  ITS. 
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Jftsmninfcr.  pmerml  niBiiilnfrtio— , MV, MS. 

Kktiu  titmf  oMttbnuM,  515. 
SIFPKK.H  '  ly«#^..  Gi.  «7,  ;JM. 
ttw  '4.  T-t 

tunfHa  of,  'iS^. 
50MK>'«  I.AT  I'BE,  iaenniistaidM  of  in 

tbw  br^/k.  Ifi. 

or  UtrrniDoP'Ry.  10- 
N/^m'ina  impivli  cm,  fAfjHT.'umB  to,  15. 
Xin-fn«?rlnllaf«d  ok'TT'*,  800. 
XOBMAL  Pf^lTlON,  21. 

of  limloi,  :(7. 
Xo«K,  hmus,  6Vi. 
Ki/TV^,  KmX  iA  iiut«rial  for,  50. 

difftribntirM  of.  48. 

ftlifninstM/n  '^,  47. 

prr»p<T,  47. 

slip  HjtiUfm  fit,  45. 

i(t'»nMt«  of,  AH. 

mibflivMon  <if,  48. 
Nu'Hamii  AftUflft'tiut,  Htria'tam,  488. 
Nombfirluic  tlie  Rruibd  nerrcs,  006. 

O'bex  UjOttH.  »n  obstacle),  482. 
OBI.igrK  lint-^,  :{5. 

mimrlMi  of  tlw;  eyn,  517-51& 
ObtQiv'uir  fon'mM).  147. 
OcciD'itel  fym'dylf,  189. 
Oc'tilo-mo'tor  nerve.  507. 
Oi'/VLVH  ilMin,  tb«  eye),  eye  and  iu  ap- 
\n:ni\mitf*,  514. 

fro»;n  nectionft  of,  523. 

burdRtilriK  In  atcoliol  for  Btody,  521. 

iniatfOM  formfid  by,  530. 

mmtcUii  of,  ISl'l, 

unction,  fiffiirit  of,  TjQ'i. 

liinlcK  or  coiitH  of,  521. 
0<ion'U)hl  ppjw'w  ofaxiH,  172. 
(Morn,  TH'rroptinn  br  olfactory  nerres,  518. 
Oih  ipliVKiiN.  fnilbtt,  1)08. 
or  and  from,  um;  of  with  adverbs,  27. 
Oil'Kt'iiiH.  coanw  and  fine,  77. 
Oili-r.  (W,  B:I5. 

olfnn'tldii,  olfortory  RCDsibility,  smell,  518. 
0\.VKV."VO\i\  fowia,  1«6. 

lolMiorbuIb,  4SI,  487. 

\i>\)fn,  (•xain  I  tuition  of,  450. 

nnrv»H,  illHtrlbutlnn  to  the  nose,  518. 

nirrvn  or  tract,  470. 
OH'Tti  ilMiti,  nn  olive),  area  clllptica,  482. 
OiiK-ii'tom,  27H.  280. 
Oiiiitliarnilc  (Ibc)  dirlsioDof  the  trigeminus 

ii.TVw.  508,  510. 
OPTIC  chtiutma,  476. 

imrvc,  oriffin,  507, 

tnirt,  490. 
Op'tlruH(lo'biiH),  482. 
O'ra  Bcrm'tii  {Lutin,  serrated  border),  022. 
Orbital  foHHii,  180. 
Orb'ito-nphe' Doid  bone,  181. 


OrpuHa'yvy  ii^yirm.  as  organ,  and  'p^yy 

a  UDK''.  deB^DaSnn  of  ocgana.  14. 
OBGANS,  deienBauaf  Totiane  and  ea|Mcit7 
of,  135-US. 

of  hearing  5S. 

of  si^ikae.  511-533L 
OrgaQam    Liti»  and  Gntk.  an  organ  or 

htairinneiK  f  aitdi'tii%  car,  awl  diifiam 

of  paru,  .52Sl 
OriSc'iam  aorir'alo-TnitriciiIa'rv.  329. 
ORIGIN  awl  inaenioD  of  moK-lt^.  1&5. 

TOOK  important  lor   dewrminatioB  ot 
m oscular  b^-mologies,  IM. 

of  the  mosde*  oi  the  eye,  51S. 

of  the  slip  BjBt«iD.  HZ. 
OS  aliffpbeooi  deom.  1^1. 

basiooripita'te,  181. 

bansphenoi  deom.  181. 

coiyloi'deum,  108. 

ethm'rtarbma'le,  187. 

frcHi  tis.  181. 

IwiomiDa'tiun.  168L 

interparieta'le,  181. 

jax«  le,  181. 

lacbryma'le,  181. 

b-DtleaU're,  529. 

mala' re,  181. 

maxilla' re,  181. 

mesKhmoi  deom,  187. 

naaa  le,  181. 

orbito-Bpbenoi'deam,  18L 

palati'Dum,  181. 

parieta'le,  181, 

periot'ieam.  181. 

jtlannta,  181. 

prs'maxilla're.  182. 

pu'bis,  1G8. 

supraoccipita'le,  181. 

temjiora'le,  181. 

To'meris,  187. 

Bygnmat'icum,  181. 
Ossic'ma  audi'tus,  bones  of  the  ear,  628l 
Osteol'ogy,  14&-iyi. 
Ova'riam,  ox-ary,  208. 

Pacinian  Corpuscles,  281. 
PACKINU  alcoliolic  specimens,  139. 

instruments  for  trau&poitabon,  75. 
PajfenHU'chor,  87. 
Pail,  waste,  81. 
PAIRED  and  nzygoiu,  meaning  of,  88. 

or  lateral  organs.  43. 

organs,  88. 
PAL' ATE  bone,  181. 

soft,  304,  307,  513. 
Pal'[>ebra  (Latin,  an  eyelid)  dorsalis,  514, 

526. 
Pnn'creas  and  figures  of.  378.  287.  288. 
PANCREAT'K'.  DUCTS.  288,  290. 

in  man,  and  figure.  282. 

lesser,  2fl0. 

principal,  200. 

reservoir,  289-200. 
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Papil'hB,    faD'gUorm    kik)    drcumvKl'InUr, 

30i->,  Sli). 
PknimMit' lotd  {*npa,   \>s  tlie    side    of,  and 

ltaaT<,i,ti,i(,  Ksemblltig  ■  nipple}.  183. 
PAKCIIAfENT  (or  kbelv,  Oa 

numbere,  6y. 
PftriVtAl  bone,  181. 
Paroccipita'lis  i^oftu,  bjr  tbe  lido  of,  and 

IaUo,  oetifiut.  Llio  bade  of  the  bead  I, 

procwtBUJv  IH5- 
Pnropfin'iiiil  proc««s,  185. 
Parol  ill  ^Iniid.  301. 
Pan«ciliA'Hit  r«t'Ln», /iS3. 
Purtii];;  liiiir  fur  uidsiuii«,  14S. 
PAK  rS  m  Buries.  49. 

ofn  muscle,  190. 
Patol  la.  40. 

PATTERN  of  thi>  ivrrbral  (i«iure«,  cnDgt«nl 
clkanctfirs,  901. 

of  thf*  Kwum.  variable  olinnet«»,  SOQ. 
PECTOKAL  mowlen,  figmv  of.  3S4. 

ri'liT'  of  tbc  biimrriin,  15&. 
Puc'toiuliB  ifroop  of  iDusolm,  gt^neral  cod- 

I'wl  kly  ft  ft  vcrX'-lira,  17:1, 
PEDUNCri.rs    L»tin.m  iriiall  fo.»t)  im- 
'liiw.  U(Hlt|>o<luuculuii,  481. 

cerebel'U  infennr,  iHMtiM>du>ii<ii1u.«,  484. 

ceirlwl'li  superior,  prajprdunculns,  485 

wrVbri,  cnift  cembri,  4*6. 

ona'ril.  lialicnA,  479. 
Pel'vtc  bone,  d(>tenniiULtktQ  of  riglit  aud 

l«ft.  150, 
PiiI'Tfa  BDd  fiffUM  of.  ItiT,  Hte. 
Pcrlear'diuiii.  »t7,  S>il,  »JJO.  uri. 
Porimyalaiu  [xipi,  unusd.  //i^,  a  muscle). 

afa. 

Periiiou'riuiD  {!rr,u.  aroond,  c^fpTf,  •  nervo. 
806. 

Prri<jii't«utn.  attnrhriicnt  of  miuKlm  to,  IDA. 

Pi'riot'ic  y-ffi.  nfouQil,  and  '-I'l.tbe  eori,  181. 

Prripli'tral.  ns«'  nnJ  fu^utlioaucv.  !MJ. 

IVruont'  al  &jk-,  371), 

PERITO>-EUM,  2J7.37». 

tad  ri8c«n,  diagnuD  aboTinff  rolaUoDH 

of.  JTO 
BlniciuTe  of.  280. 

PerntniiuHiinli-  of  pnlasb,  83. 

Pe'ro  [Latin,  a  rawldde  boot)  oUaclorias, 
488. 

Poa  Dlbctiyrin,  483. 

Puiit,  canal  of,  in  eye,  698. 

Pliatan'tic«.4l. 

PbayrBX.  «7.  Fig.  88. 

Pljili>titibim.  ouutoiukal,  fornia  of,  SOI 

PhiK-friphlcttl  Swiftj-,  Americnu,  vi.  481. 

PIlVSlOlAXi  l<;.\l.  and  lopognpbiciJ  po- 
L^  aillon.  285. 

^K  0eBS(>.  iiw  of  words  In.  44. 

^H     PI'A  MA  TEH  iLailn,  piuM,  tender,  mater, 
^m  mnlber).  483 

^^  Interior.  47a 

^^^^H    remoral  fram  bnin,  430. 


PigenD  hole  caae  and  tguTo  of.  SI. 

PiTl  lae'til.  s,  ."lis. 

Pineal  body,  muaniuu,  479. 

Pisifor'nie.  41. 

Pilliing  a  frw.  %ure  of,  590. 

Pim  itary  both-  Lhypoph.VBl»».  480. 

Plam-o  of  lltv  Imdv,  and  % fir«f  of,  83.  84. 

Plaster  casta  of  mt'dicomua.  poru,  etc  .  458. 

Plaster  (rf' Paris  iiiji-ction  mai^^.  180,  140, 

PlBt«  of  tbe  brain,  explanation,  481-471. 

Plat'otrope  {n?.ilfo',t  br^iidtb,  width,  aitd 
r/Hifttv,  to  turn),  lateral  booiobiguc,  fel- 
low of  ibe  o|>]mmU6  aide,  93. 

Pit-Ti  ra,  41.  im.  asu. 

PLEX'L'S  CnOHOI'DEUS  Infe'rior,  mela- 
plrxua,  482. 

mo'dms,  iliai>h'XU5.  477. 

Tfiilrii- iili  l.iii-ra'lia.  proploxus,  485. 

TL'Diric'uli  tt>r'<U,  diajluxus,  478. 

veutrlc'uli  nuar'il.  inr(aiilexus.483. 
PLEXT'SICS  ami  t*-liB.  870,  407. 

not  in  proocclia  of  frog,  433. 

of  brain,  4 14. 

of  brain,  tiijoetioo  of,  438. 
PH'OB  cilia  ri^  528. 
Pnruui"^*a»'trir  or  vttgun  n^rre,  509. 
Poisfiiilii^  drltil  (•r<'pfmilioii8,  18L 
Politttiing  iiittiruinpiii^,  75. 
PONS  oen-bt-lli.  488. 

Tarinl.  4H4. 

(VRn/lii>.  48». 
POK'TA  (httiii,  B  dooi),  forauHiD  of  Monro, 
\i\.  4.'H.4»8. 

and  BO  I&,  407,  454. 

dcmoiislrBtioo,  4'>4. 

exisienoL*  di'iiionflt  rated  bv  plaster  In jcc- 
tioii.  liiturfM.  4')8.  4.jO. 
PORTFOLIO  for  Bb«et«,  SI. 

fur  »Up«.  49. 
I»(.>KTIO  d«.'i>r«»'»ii  (praoperfom'til.  48a 

dii-Ticj>phal'ica  (cru 'ris  n-Tol'rli,  488b 

ni'.'»pn('pphil'i<m  icru'ri>i  p(-ri-tiri),  483. 

pMni'inf'Tifl  ipraeiH'rfora'iii,  4H8, 
Portti>It'X  us  ( l.aUD.  fi'TUt.  a  diwir.  ntid  pfffut, 

a  plailiag  or  braiding),  4K). 
POSITION  AND  DIKE<T10N.  deeignaiioii 
of.  30,  84,  35. 

on  Ibesouia.  81. 
Position  In  a  pitjrsioloeical  sense,  44 
POerCA'VA,  ve'sa  cava  iofi^irior,  B£0,  381. 
8.-HL 

injection  of,  147. 
pMtconitnlaBo'ra  (Latfu,  pMf ,  behind  [trau 

dad  iifl.  and  fvmmutum,  a  oonneaioni. 

48t 
PoMoor'nu  ilAtln.  pott,  and  fitrnu,  a  horn), 

4H4. 
POSTK'RIOH  flsBure  of  tbe  Bi>inal  eonl.478. 

white  ndiiiiin  (if  till*  spinal  cord.  475. 
PtoneeDicnla'TUtn  <Lalin,  p—l.  and  geaieti- 

I«m,  alilileknw).  484 
PoHtna'rlfi  (.Latin,  pott,  and  narii.  a  nngrtHIt, 

8ia 
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Poatop'ticiM  (LatJD,  pott,  «iwl  Gruk  onruuif, 

rt'lstiD^  Kt  aghi),  4M. 
Po«ti>«<lun'ciiJuH  (LAtiii,  poit.  and  p«du»ctt- 

luM,  ■  littlr:  f'xrtf.  AH\. 
Postperfuni'tuii  (Latin,  pout,  and  perfarare, 

Uj  Ujnf  throuffhi,  4H4. 
P(jstz7f^|Mt))h'^itii)  ( L^tin,  poH.  behind,  svy'iv, 

a  yukt)  ffr  juDCtiou,  utu,  fn^niraiid  ^vtiv, 

to  ffTow,  173. 
Fotowium  pfrniangaiias,  Hi. 
Pooparti,  liffatnt^ntum,  143. 
Prmctical  HUKKf^ionM  for  iliiwectors,  301-203. 
Pneca'va,   for  t.  cava,  superior,  32i),  331, 

449. 
PBiBCOMMIHSrilA    (I.atiii,   prtp.    before 
[o'phalad  oH,  and  evmmisBura,  a 
connt-rtioDi,  4li4.  ■■ 

demoiuit ration,  4'i7. 
PnBoor'nu  (Latin,  pr<r,  and  eomu.  a  liom), 

404,484. 
Pneg<!nicu1u'tuin  (Latin,  pra,  and  grnieu- 

turn,  a  littlit  kDCf),  484. 
Pr»na'riH  (Latin,  pra,  and  nan'«,  a  Dostril). 

518. 
Prrpedun'ciiliifl  (Latin,  pra,  and  peduncti- 

liis.  a  littlt!  foot),  485. 
Pmpurfora'tufi  (Ijatin,  pre,  and  per/orare,  to 

l>ori'  llintuffh),  4S5. 
Pnezyt;|K)[ih'yHlH  (Latin,  prvF,  and  Ci^ydv,  a 

yoke  or  junction,  uTii,  from,  and  i^veii', 

to  ffrow).  17:J. 
PRECAUTI0N8  againnt  diiwectioD  wounds, 
WS. 

ngninnt  tin-,  114. 

for  rIcftnliiK'HH,  ronjfort,  and  health,  81. 
PREPAItATION  r)f  lioneH.  10;}-111. 

of  (lurtH  of  sulivary  fflands,  298. 

of  hollow  viMCera,  litS. 

of  natural  skdetons,  108. 

of  Hkulla,  107. 

nniviitional,  of  spiKirocns,  131. 
PREHBKVATiON  of  aniphi)>iaD  brains,  418. 

of  brain,  439. 

of  lieart  in  alolin),  831. 
PRIMAKY  dlvittiiins  of  the  bodr,  29. 

dlviHlonrt  of  spinal  nurvca,  373. 
PROCKH'SrS  cluva'tim,  dnva,  475. 

V  Ctiri>lM*l'lo  ad  nxMlul'Inni  ohlonga'tam, 
po)4tp<>dun 'cuius,  484. 

ecen'lx'l'lo  ad  |x>n'tem,  medipedua'cu- 
luw,  4H1. 

e  ccrciK't'lo  ud  tea'tim,  pnepedun'culus, 
48:). 

odontoi'dpus,  172. 

purocripita'lis,  185. 
PBOCtE'LlA  {^i"'>,  before  [oephalad  of],  and 
KiiuUi,  n  liollow),  421,  485. 

and  rliliHx>a>'lia,  dotuonstration  of,  454. 
Proof  spirit,  115. 
Proplex'us  (rr^'",  before,  and  Latin,  -plenu,  a 

twininj;  or  |>Iaitliif;i,  454,  485. 
Propixlial'ia  {Trti'>,  Iwfort^',  and  nai'.,  a  foot), 

41. 


PBOSEXCEPH'ALON  (?po,  before  [cepha- 
lad  of],  CI',  within,  and  nt^'/.^,  the 
head  I,  cerebrum,  475,  465. 

of&og,  430. 
Protuberan'tia  bamla'ris,  pons,  4d8L 
Provisional  preparations,  131. 
Proximal,  use  and  si^iGcauce.  25. 
pHalto'rium  iLatiit,  a  liarp),  lyra,  481. 
Piteudo-cce'Iia  lyivSi/f,  false,  and  noi'/ua,  a 

hollow^,  fifili  ventricle,  485. 
Pseudo-ci^miniMu'ra   of  olfactory  lobes  in 

fntg  and  otiier  Aoonra,  420. 
PfBIC  Ijooe.  16S. 

symphysiH.  169. 
Pul'uio,  lung,  310. 
Pul'mouarv  artt-ry.  326. 
PUPIL  and  iris.  520. 

form  in  the  cat,  520. 
Putnam.  J.  Pickt;rin^r,  3. 
Pylo  rus,  282. 
PYR'AMItJ.  anterior  pyramid,  485. 

poiterior,  clava,  475. 

Quad'rans  [Latin,  a  four:h  |iart),  486. 
(juadrigem'inum  {Latin,  four  01  fourfold), 
op^ici  and  postop'tici,  439. 

Ra'dius,  40. 

determination  of  right  and  left,  ISO. 
RA'DIX   {Latin,  a  root),  externa,  external 
HKit  of  the  olfactory  tract.  486. 

interme'dia  (cruris  olfactorii),  486. 

inter'na,  inner  or  internal  root  of  the 
olfactory  tract.  486. 

tatem'lis  (cruris  olfactorii),  485. 

meaa'lis  (crnris  olfactorii),  486. 

moto'iia  (nervi  trigemini),  486. 

senso'ria  (nenrl  trigemini),  486. 
Ra'mi  intcsti'ni  ten'uis,  359. 
Ra'mus    (Latin,  a    branch),   mandibnlariB, 

188. 
Raior  strop,  78. 

Rpadfirs'  ond  'WriterB'  Economy  Co.,  46. 
REASONtK  for  selecting  the  cat,  55. 

for  giving  iiromlnence  to  the  viscera, 
58. 

for  trPAting  only  part  of  the  body,  67. 
Receptee' uluni  chy'U.  864. 
RECES'SUS  Bu'li,  486. 

opticus,  4Sfi, 

prteponti'liB,  686. 
Rectum,  285. 

Rec'tos  muscles  of  the  eye,  617-519. 
Recurrent  laryngeal  nerves,  figure  of,  394. 
Reduction  of  alcohol  with  water,  116. 
REFERENCES,  use  of  slipe  for,  47. 

to  books  and  authors,  how  made,  2-3. 

to  other  publicntions,  reasons  for,  3. 
Re'flex  nervous  centre,  371. 
Re'gio  an'lica.  480. 
Regions  of  the  vcricbral  column,  170. 
Reissner's  membrane.  533. 
Relation  of  cavities  of  the  brain,  418. 
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^K        RoUtiro  posltloiifl  In  in  ftoimtl,  and  nsinvs 

Sclttrot'kn  (4/f>.i;/Mf,  hard),  fiSI.                         ^^H 

^1                 for.  17.  ^V 

8oIm  ccooH  iflondH,  512.                                     ^^^| 

■          KKMOVAL  of  bmiQ,  ASH. 

Hrwker,  tmctr,  "2.                                                ^^B 

^1                   nt  ilurn,  (mftU-r),  42^ 

Segaut-'ii'tal     urningi'mciit     of    CDcepballc          ■ 

^ft                tit  heart.  }|IU. 

names.  400, 446.                                           i^J 

^H               of  fila  (inatort  fn>ni  ttroln,  4Stf. 

S£a  MKN1^  ofbraio,  40i                               ^H 

^V                of  ekia  for  uium'K's,  :M9, 

of  limbs,  40.                                                 ^H 

H                 of  tLe  t^l,  103. 

Sf-iiiicirrulnr  <«nitl8,  I!130.                                             V 

■         REN.  kidm<y.  ^8.  304. 

SlrlMILU  NAU  valves  and  &rare  of,  881.          M 

H                  seclioQ.  393. 

S47.                            •«           <        .    ^^ 

^B          Rt-siifor  mi!  (oorpits),  466. 

valves,  Bitaation.  838.                                 ^^| 

^1         Hpstibra'chluui,  (MiatpwIuD'culas.  484. 

Pt-Dft.-  organs,  .tllVUJS.                                            ^^ 

^1         Ri-'te  muoo'flum,  hVi. 

SiuaililitT.  pvuenl.  Ml-                                             1 

H      EE'rI^'A.s2^. 

SI^' SOUV   aud  iiKitor  nrrves  and  roots,           I 

^H                its  ora  6eri»u  and  pats  oilui^s  retiaw. 

870,  872,  SiVl.  r>06.                                        ■ 

H                       533. 

nerves,  two  f;n^t  divitiionfl,  OOt.                  ^^h 

^M        RmN'(X'(£MA  O^'V.  tbt)  DOW,  ^oiXia,  a  hol- 

Scparstkm  of  heart  fraui  laii|i:a,  330.               ^^H 

■                           low),  4H  487. 

Sop'tA  of  licwt,  8S8.                                           ^^1 

^H                 Bn<l  pnK-(ttia.  (Ii-iuoastmtitiD  of,  4A4. 

S<<|>  tal  nTM  of  hmiD,  478.                                 ^^H 

^1                  <>sniiihiatiim  I'f.  \'A. 

SKP'TUM  auricula  m  829.                                  ^^1 

■         HH1>'KNCK1M1  ALON    ijSif,  thv    nose,  jv. 

In'riduin  rrr  t'l)ri,  4^                                   ^^^| 

^1                             n'itlitii,  Kt^afij,  tliu  llCMul),  400)  497. 

ni>-<<iH>iliiiu  k<,  800,  880.                                 ^^H 

^1                exomiDaiioo  of,  4M: 

tliorur  IM,  itOO.                                              ^^^1 

^H                  of  Ampliltiia.  470. 

tynipnti  i'^um,  .'j38.                                      ^^^| 

■         UIB,  costa,  167. 

ventncula'ri'.  339.                                       ^^^| 

^K                licad,  ncch,  )^t«.,  168. 

Svrios,  Himmvmlioii  of  |uirts  In,  49.                  ^^^| 

^H                RfTure  of  a  pair  of,  IM. 
^V                joints  of,  Wi. 

Scrosaof  heart.  841.                                         ^^H 

SlmriR'tiiog  instrtimcnt^,  70                                 ^^^| 

^m          Ellfflit  and  left,  dotennluatkm  of.  149, 151. 

Htmrpnoas,  detcnuinaliou  of,  7^.                       ^^H 

^1         Ri^ltt  l)(M>ri,  :}2H. 

^1          HI  Kor  tuor'tin,  remoral  of.  305. 

Slir>iinnl  and  Dudley's  CaUiloKiie,  M.                 ^^^B 
Slfrnl,  vision  or  visual  bt-uqlility,  Ml,  514            1 

^B         Rl'ma,  ffi^^t  tnuiBTffrm  namiiw,  487. 
■          Bi'pa.  488. 

Siiiipli*.  idiwl  brain,  fijiiirtv  of.  41)8.                     ^^B 

Blnitf  trol  and  dijiLtrnl.  use  of.  34.                      ^^H 

H          Rm'trani.  48a 

SI'NUS  c^orona'IU,  330.                                      ^^1 

^H          Rnupo  fiT  iwllahlnj;,  70. 

frontalis.  188.                                             ^^B 

^1          RovhI  SiriMv's  CalalocpM,  8. 

of  cardiac  Tcdn,  880.                                    ^^H 

■         Bl'UBKKgloree.  V8. 

of  hiurt.  820.                                               ^^H 

^1                 tuNnfT.  *^- 

of  Valsalva,  siiuaiiou  of,  ;j30,  888.             ^^H 

^         Hudd.  W.  N.  73. 

Bphmoidn'tis.  187.                                           ^^^| 

8kel  I'ttfD  s^'D  fruiD  Ifft,  (ipure  of.  88.             ^^^| 

Sa'cnim,  169. 

8l(i'l'clutis  tiaturul,  pifiwratiou  of,  106.           ^^^| 

Sac'ittal  suture,  IBS. 

baiN.  cutis,  ap|i-ndhj:w  of.  012.                      ^H 

8AL  IVABY  OLAND8.  397.  ^98. 

adnritiit  iiiaiit^r.  RIS.                                   ^^^| 

and  duLtH,  i>xp<«ur(!  of.  SBd. 

cuuinK  Die,  1M4.                                         ^^1 

Btniri;  ..f,  :J00. 

rrnioval  for  mnaclcB.  1108.                          j^^H 

SanMli-m'ma,  il'Z. 

stnirturo  of,  M9.                                     ^^H 

Saw.  raiT*  and  fifiun'  of.  08,  74, 

skinniDg.  three  methods  of,  SOS.               ^^H 
SKUIX.  178.                                                      ^H 

SC'A  LA  tvni'p-4nl,  5S0,  5Ua 

rralib'uli.oSO.  083. 

artiriiluilons  of  l>ones,  176.                           ^^^| 

Scales.  wrlfrhlDfr.  08. 

bnjK>,  lif^rv-  oT,  183.                                     ^^^| 

SCAL  PR[.f4  Hud  ciitUng  iDstrumeuts,  carp 

rleanlug  of,  107.                                          ^^H 

of,  74. 

disarticulating.  100.                                     ^^B 

fignrfs  nf,  06.  60. 

doisol  aspen,  tigure  of.  180.                       ^^^| 
fijrurc  of  lKtu>Mvt«^l,  I8S.                           ^^^B 

fleures  of  vrara  to  bold.  IW.  300. 

how  lo  lioU,  IBO, 

Ta1>le  of  boni'S,  174.                                        ^^H 

8eiiiitiord«-»,  41. 

ScApLXA,  dfwHptlun  of.  I.W. 

Tabic  nf  iu  foranuBa,  \Wk                         ^^H 

SLIP  box.  50.                                                     ^H 

detemiioatiyn  of  rlgUl  aud  left,  130. 

IWrtfiilins.  4ft.                                                          ^^B 

fltfnrt^  of.  IM.  1S.^ 

PTSt^m  of  notes.  4S-A3.                                       1 

RrhniMilpriim  iiiembntif  ofn'Mie.  013. 

slip's,  arcumulatiou    and   slimUuitloD  of,           fl 

SClSSOKtf.  and  fifHiK*  of.  63,  70. 

47                                                                  fl 

CAte  of  (umI  tthariwnin);,  74,  70. 

uw  of,  51.                                                      ^M 

how  to  use.  900. 

Small  iatcstitws,  878. 288.                               ^^H 

-H 
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Smell,  olbctoiy  sengibllitj,  olfftdioD,  Sll, 

618. 
Soowden,  Catalrigne  of,  59. 
Soft  palate.  Slit. 

BO'MA  {auna,  the  body),  and  Its  diviriona, 
86. 

axial  part  of  bodj,  15,  29. 
Bftmmcrinjf,  605. 
Hpeciflc  graTity  hydrometer,  114. 
SPECIMENS,  diahea  and  boxes  for,  Idd- 
127. 

display  of,  129. 

for  iDJpction,  141. 

jan,  ngareti  of,  127. 

storage  and  exhibition  of,  129-126. 

tranaportation  of,  139. 
Spec'ulQm,  Bep'tum  Inci'dum,  488. 
Spencer,  194. 
Spennat'ic  cord,  143,  297. 
Sphenoid'ai  ai'son,  187. 
Spigelian  lobe  of  the  liver,  286. 
Spi  na  neura'liK,  178. 
SPI'NAL  conl,  myelon,  872,  482. 

oervea,  878. 
Spi'ral  lam'ina  of  cochlea,  039. 
Spleen,  aplen,  278. 
SpWniam,  488. 
Bpongos.  70. 

Sta'pea,  ■tirrup.  bone  of  the  ear,  520. 
SlenoD'a  dnct,  and  preparation  of,  298,  301. 
Sternum,  flj^ure  of,  108. 
STOM'ACH,  preparation  and  drying,  133. 

and  duodenum,  figure  of,  281. 
Stom'ochuB,  stomach,  277.  282. 
Stom'ata  of  lymphatics.  S16. 
STORAGE  and  exhibition  of  alcoholic  spe- 
imenn,  125. 

of  notes,  48. 

temporary,  of  Bpcclmena,  125. 
STBI'A  longitndina'lia,  488. 

Lanrifli.  488. 
STRIATUM  (Latin,  Hriare.  to  mark  with 
gnMJves  or  channels),  488. 

expoBiire,  etc.,  46(1. 

supposed  representativo  in  frog,  421. 
Stropping  inntrumenta,  78. 
Structural  relations  of  certain  fisenres,  497. 
STRUCTURE  OF  the  heart  and  vessels, 
863-8ft8. 

large  intestine,  286. 

liver.  287. 

month,  .^04. 

lung.  »11. 

mnscle,  272. 

nervous  matter,  308-899. 

cesophagas,  806. 

ovary,  206. 

Pacinian  corpuscles.  281. 

pancrpos.  29:t. 

peritoneum.  280. 

salivary  plands.  303. 

■mall  intestine,  284. 

Btomach,  288. 


STRUCTTURE  of  the  tongtte,  804. 

trachea,  308. 

urocyst.  295. 

uterus,  206. 
Stubs'a  nippetfl,  66. 
Subdivisions,  muscnlor,  196. 
Sublin'gua]  gland,  302. 
Submax'illary  gland,  802. 
SUL'CUS  iLattn,  a  furrow)  habe'uK.  480. 

intercniraiis  lateralis,  480. 

intercmra'lis  meaa'Iia,  489. 

lim'itans.  456,  480. 

triradia'tus,  489. 
Sulphate  of  iron  as  a  deodorizer,  88. 
Superior  articulating  process,  173. 
Supracon'dyloid  foramen,  160. 
Supraoccip  ital    {Latin,  supra,  above,   and 

ocnpui,   the  back  of  the  head)  bone, 

181. 
Snprarc'nal  capsule,  295. 
Sur'cingle  (cauda  striati  of  brain),  474. 
Surgeon's  knot,  144,  Pie.  41. 
SUSPEN  SOHV  LIUAMENT  of  the  lens, 
528. 

of  the  urinary  bladder,  294. 
SUTU'RA  con.na'lis,  183. 

lanibdoida'lis,  188. 

sagitta'Us,  188. 
Sut'ures  of  the  skull,  17i  176. 
Sweat  glands,  612. 
Swift  Manufacturing  Co..  7o. 
Syi'vian  fissure,  ita  constancy,  etc.,  498,  601. 
Symmetry.  48. 

Svmpathet'icus,  sympatb'icus,  860,803. 
SYMPATII'IC  and  vagus  nerves,  figure  of, 
366.  .S92. 

nervous  svstcm,  860,  804 
SYMPATU'ICUS  (nvv,  with,  trri^or,  saffer- 
ing),  sympathct'icue.  860,  304. 

in  sections  of  thorax,  341. 
SYM'PHYSIS  men'ti,  180. 

pu'bie,  169. 
Synonymy  of  muscles,  Table  of,  307. 
SYR'1N(1ES,  use  and  care  of,  137. 

figures  of,  138,180. 
Syrln'gotome,  figure  of.  66,  71. 
TABLE    illustniting    the    subdivlaion    of 
notes.  40. 

of  \xme»  of  skull,  174. 

of  cranial  nerves,  origin,  exit,  distriba- 
tion  and  function,  610. 

of  fissures,  with  synonyms,  496. 

of  foramina  of  the  skull,  190. 

of  metric  measures,  5. 

of  names  and  synonyms  of  encephalic 
segments,  40>5. 

of  parts  of  Amphibian  brain,  409. 

of  parts  of  heart,  822. 

of  physiological    amingement  of    tbe 
cranial  nerves,  506. 

of  principal  divisions  of  body,  89. 

of  synonymy  of  muscles.  207. 

of  synonyms  of  cranial  nerves,  506. 
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TABLE  of  i<}-fltemicart«rieioftlietnuikaiid 
nrm.  84:i,  ;M4. 

of  thoracic  veins,  'i^. 

Hlinwin^'  thnw  methods  of  enameratiog 
tho  arehcd  gyri,  501. 
TACTILE  haiw.  rjli. 

Mnflil>ilil;  u(  ifm^iiatr,  513. 

Mcwihility.  tACtlon.  loocli,  SU,  A13. 
Tactiou.  touch,  tuctilv  wnaibility,  512. 
Tn'nia  hipiNX-cm'pl,  (iiu'bria.  474. 
Ton  for  labtls.  71. 
TAIL,  rflatton  to  body,  25. 

n.'inovftI  of,  103. 
Taihnff  to  bo  avoided  in  diiwrtion,  201). 
Tapi-'tiini  (fumK,  a  cariiet),  532,  Mtt. 
TAKSl'S  and  car  pus.  41. 

fon)|«nnon  nilii  niut,  41. 
Tutf.  ffumatioD,  giutatory  rao^bUity,  Ml, 

Ti\i. 
Ti'ftr  ginriilit,  .tlR. 

TECHNH  AL  TEHM8  eomp«red  with  rer- 
nnimlnr,  lit,  IT. 

di'Birnliililv  of  rcuuniDg,  15. 

npcemity  ^or,  16, 

ofmynl.^y,  l«+-ltt7. 
Teeth,  fiiHicning  in  th»  nknU,  107. 
TE'LA  {XiJltn,  a  w«b>,  414. 

and  pitfsusm,  407. 

clioroi'd(>«  info'rior,  uotntv'la.  48S. 

of  bnin,  414. 
Telttil'ogy.  FA. 
TEM'POIiAL  twne  und  fnm,  180,  181. 

crest,  179. 
Tem'poro-Attric'ular  dlvlaion  of  the  trig«a'l- 

DOB  arrre.  SOI, 
Tem'poro-b'clal  dlrMon    of  the    facialis 

uervo,  80L 
Teoac'uliiin.  71. 
TEN  W)N,  tIM,  273. 

of  th*>  •liaphnifim,  811. 
Tennnr  trmpani  muHrln,  528,  •'i33. 
TEXTO'RIl'M  {Lntiu,  wmethiag  irtret«h«l 
oat,  a  t«nt),  :107. 

bony,  of  cat.  187. 

bony.  nanoTal,  428. 
Tai'ma  (^'r/wn,  a  limit,  a  tiTmiDiu).  lamina 

t«rmlnAli«.  422,  489. 
TKniiitii)l»fr'i<^iil  clianin.-».  Uroittf  of,  IB.  130. 
TtUlMINOL'OUY.   p!Deral    coDBid«rmTions, 
IL 

or  nomenclatnre,  10. 

TERMH  tiiiplyine  tn  wimlp  t>o<Iy,  90. 

of  pooitiiio  nnd  direction.  W. 

iF^rliiilfal,  of  iiiTulogy,  IIH-197. 
Tw  lis.  ^*07. 

Twt  tifl  wr'f'bri,  poslofrtirus,  ■lR-1, 
Tc»)tiid.i  iLatin.  n  tortoise  ahclll,  479. 
Th&IaTn«ncfiph'nl<in  (4ii>,(i^<>f ,  a  htuX,  h;  wlih- 

Ln,  Kr^n}ii,  thi'  hc-ail),  divtirrpUalon,  477 
THAL'AMrS  n^rri  op  tlri.  4»0. 

o|i  tlciu,  480.  4W)l 
Tbormometen,  oompuiMn  and  redaetioa  of 


TUIKD  eyelid,  and  action  of,  DIO. 

vvnlriclf.  And  aal*,  47S, 
TUtlKAC  IC  ductj.  303. 

tluclA.  flguro  ollltu  I«>fl,  866. 

uiTV(.'a,  372. 

or  donal  vi-rtcbrw,  aud  dei«nainttian, 
170. 

tranwction,  103. 
THOH.^X.  37.  808. 

figDrra  of  a  fmxrn  tmnnerlion,  841. 

flg(ir«  uf  iili»l  tmnsoction,  43. 

frocon  Bxvtimut.  3:t»t-342. 

trnnaectiot]   Hhuwing  relatloo   of  ^m- 
I>athic  and  splual  m^rvM,  flgure  of, 
807. 
Thivad  nod  iwtne,  Uneo,  61. 
Tliv'iiiiinUxlv,  306. 
TUV  KOlU  axia,  3G8. 

body.  2»4 

or  iiiidilU' wrvlnil  ^nf^llnn.SWS. 
Tibia,  dcK-noi  nation  of  right  and  left,  151. 
TONtJI'E,  llnpiiR.  512. 

oprvous  HiipplT.  i}l9. 

papillipor,  19)6.  :K)7,  513. 

tacUlo  wnsiltiliiy,  r>18 

uflM  of  In  «)>n>cli,  etc,  513. 
Tool^  niq»fntPi»',  71. 
Toponymy  (-oTOf,  a  place,  ^tn/iQ,  a  name), 

dtvif^niilion   of  jKntitiou   and   direction. 

20,23. 
Tontlim  (if  hument*.  not  ajipatvnt  ia  eat, 

IM. 
Touoh.  tortion.  tarlile  Mrosiliility.  S13. 
Towela,  71. 
Tnil>f«'ula  (LatiH,  a  aaull  l>eiuii>,  of  heart, 

830. 
TllAtT-:R,  sroVf.  flndrr,  66.  7l,  7p, 

bow  to  «sr,  201. 
Trai'Iii-a,  n-ii)dpi|#.  807. 
TKAf  TL'r*  op  IKTH..  4W. 

|MMtrhitta  tla,  400. 

rliina  liM.  400. 

transrer'suf  podun'cuU,  cfanUa,  475. 
TnilloH,  nlcuTimrt^T  of.  114. 
Transwn..  d*Hinltlfm  of  tenu,  197. 
TKANSEtrTlON  (Utio. /rona,  acnm,  and 
jtri-arf,  lo  <niii,  119 

aUtuiuinnl.  how  lo  inakr,  98>I0I. 

ideal  of  U^lr.  HO. 

idral  of  tli'irax.  figure  of,  48. 

thoradc.  IfW, 
Tmnsvcrse  pn>r««Ki  of  a  reriebn,  174, 
Trai>e'slnm.  400. 

Tmjw'jiufi  K^"M'  "'  miiwlf*.  908. 
TrnvB,  and  rau-  ol.  7*2,  74. 
TrfaliHi-iii  t'f  il:*i(i*tifm  urouuds,  SS. 
Treman,  Kitm  &  Cn,.  W. 
Tricno  [lilt  Toln-s.  829,  881. 
TRIFA  CIAL  or  trl(r*-mlnul  uen-e.  507. 

Dcrro.  ita  BPDM>r}'  and  motor  roola.  507, 

fioa. 

Trigran'toiu  or  triC&dal  nem,  Itc  two  loota, 
A07.{Kie. 
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Tripod  nufnifier,  72. 

TBOCH'IN   (rpoxor,  aUTthing  spherical  or 
circular),  158,  160. 
the  ouuUl,  leoaer  or  inoer  hameral  tn- 
beme'itj,  160. 
TROCiriTEK  (Tpo.vk,  ft  wheel,  or  anythiiig 
spherical  or  circular),  198,  IttO. 
the  cephalic,  greater  or  outer,  humermi 
tuberoeity.  160. 
Troch'lea,  160. 

Trochlea'rlB  or  patheticuB  nerve,  507. 
Troph'ic  {rp-iioi:,  a  feeder),  centera,  871. 
Trot)  skin,  cutis  vera,  cnriam,  derma,  struc- 
ture and  function,  612. 
Trunk  aufl  it<i  divisions,  86. 
Tuba  Fallopiana,  206. 
TU'BEli  annutn'rc,  pons,  488. 

cino'reum,  423,491. 
TUBEKTL'Lt'M  (oostaj),  167. 

Lowcri.  830. 
TuljeroB'ity  of  the  iscliium,  169. 
TU'NICiBr)c'uli,  521. 

vasculo'sa,  523. 
Tunnels,  72. 

Tur'binated  bones,  scrollB  of,  187,518. 
Turner,  H.  W..  227. 
Turiwntine,  spirits  of,  110,  114. 
Tying  vosselH,  144.  146. 
TTAIPAN'IC  bulla,  IS5. 

membrane,  537. 
T;^'panam.  middle  ear,  S27,  628. 

UL'NA,  40. 

determination  of  right  and  left,  150. 
Unciform  eminence,  calcar,  478. 
Uncif'ir'me  (Latin,  uncut,  a  hook,  ajiA  forma, 

form),  41. 
UPPER  (dorsal)  eyelid,  514. 

jawbone,  181. 
Ure'ter,  294. 

U'rinaiy  bladder,  278,  394. 
U'rine,  expelling,  for  cleaulinesa.  84. 
Urocyflt'is  (avpov,  urine,  and  xmn^,  a  cyst, 

a  bladder).  278,  291. 
Use  of  dissecting  instruments,  190. 
U'terine  ligaments,  296. 
U'TERUS,  278,  295. 

horns  or  comua  of,  206. 

VA'GUS  (Latin,  vagua,  wandering),  888, 
392,  609. 
and  Bvmpathic  nerves,   figure  of,  806, 

863. 
In  s(>ction8  of  thorax,  842. 
or  pneumogastric  nerve,  origin,    etc, 
500. 
VAL'VA  bicuH'pis,  880. 
il'eo-raeca'lia,  284. 
semiluna'ris,  881. 
Thebesii,  881. 
tricus'iiii",  881. 
VALVES  of  veins.  847. 
in  veiDa,  figure  of,  847. 


Val'vnla    (Latin,   dlmiontive   of    valva,   a 

valve),  valve  of  Vieossens,  401. 
Variations  of  muscles,  198. 
Vas  deferens,  297. 
Va'Ba  chylif  era.  364. 

Va.<i'ca1ar  sy^iiem,  general  considerations.SlS. 
VEINS,  character  and  distinction  from  ar- 
teries, 315. 

of  the  ahttemen.  Table,  848. 

of  the  thorax  34B. 

qf  the  thorax 'and  nedc,  Tkhle,  842. 

structure  of.  363. 

to  be  injected,  142, 
Ve'lum  i>ala'ti,  figure,  807. 
VE'NA  adre'no-Iumba'lis,  856. 

azygos,  3:n.349. 

bra'cliio-ccphal'ica,  s.  innomioa'ta,  848. 

cardi'aca,  S31. 

ca'%-a,  831. 

ca'va  infe'rior,  postcava,  356. 

corona'ria  ventric'uli,  858. 

femora'lis.  iujection  of,  146. 

gas'tro-epiplo'ica,  356. 

gas'tro-^plen'ica,  855. 

hepaticee,  856. 

ili'aca  rommu'nis,  857. 

ili'aca  pxier'na,  857. 

ili'aca  inter' na,  :^58. 

il'io-lumba'lia,  357. 

jugula'ris  cxter'na.  350. 

juguln'ris  exter'na,  Injection  of,  147. 

jugula'ris  inter'na,  860. 

mesenter'ica  infe'rior,  355. 

mcsenter'ica  supe'rior,  366. 

ova'rii,  307. 

pancreat'ico-duodena'Us,  85& 

phrcn'ica,  356. 

porta;,  3-55-356. 

pulmona'riie,  331. 

rena'lie,  356. 

Hpermat'ica,  357. 

stema'lis,  349. 

Bubcia'via,  349. 

Bubscainila'ris,  850, 

vertebra'lift,  349. 
VEN'TRAL  and  dorsal,  use  of,  24 

primary  division  of  nerves,  demoostra* 
tion.  876. 
VENTRICLES  of  brain,  aKlite,  406,  440. 

of  heart,  relative  thickness,  332. 

of  heart,  transection,  figures,  336. 
VENTRIC'ULUS  (Latin,  the  belly,  a  cav- 
ity), commu'nJB,  aula,  472-473. 

dex'ter  of  heart.  332,  337. 

latera'li».  pmcoelia.  485. 

oltacto'rius,  rhinocoelia,  487. 

op'ticuB,  «.  meaencephalici,  482. 

quar'tUB,  metaco-lin,  482. 

quin'tiiB.  pseudocftlia,  485. 

sinister  of  heart,  832.  338. 

ter'tius,  diaccelia,  477. 
Vernacular  t^rms  compared  with  tedukkal, 

16, 17. 
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VER'TEBILE,  87. 

cervicales,  figure  of,  172. 

figure  of,  17^. 
VER'TEBKAL  columo,  regioDBof,  170. 

gaagUoD,  385. 

notch,  173. 

ring,  173. 
Ver'tebrate,  figure  of  varioaB  aspects,  SO. 
Vertpbrarte'rial  (Latin,  r«r<€&ra,  and  art«Wa). 

foramen,  171.  178. 
Vesi'ca  arina'ria,  urocystis,  294. 
VESSELS,  distiuguifiliing  from  nerves,'  87S- 

how  to  connect  when  eovercd,  511. 

of  thnmx  and  arm  isolated,  347. 
Testib'ulum  (of  the  car),  S37,  583. 
Vial  for  brain  or  heart,  figure  of,  128. 
Vibris'sffi  (Latin,  tOtrare,  to  move  quickly  to 

and  fro),  .^12. 
Villi  of  intentine.  284. 
VIS'CEB.A,  abdominal, 

and  peritoneum,  diaf^ram  showing  rela- 
tions, 270. 

general  view  of,  276.  < 

premration  of,  132. 
Vig'ceral  and  neural  cavities,  32. 
Vision,  sight  or  visual  sensibility.  511,  614. 
Visual  sensibility,  sight  vision,  511,  514. 
Vit'reouB  humor,  522. 
Vit'reuni    [Lotin,  of  or    like  glass),  022, 

526. 
VOCABULARY,  macroecopic  of  brain,  486. 

partial,  of  amphibian  brain,  4(^. 
Volition,  ei-nter  of,  871. 
Volurou  of  organs,  determining,  136. 
Vo'mer,  187. 

Ward,  Henry  A.,  686. 


WASTE  pail,  81. 
papers,  78. 

pit,  82. 
Water  for  the  reduction  of  alcohol,  choice 

of,  116. 
Wax  and  tallow  injection  masses,  141. 
Weighing  pan,  C9. 
Weiglit  of  brain,  detennined  from  capadtv 

of  skull,  191. 
WETTIN'tl  bottle,  and  mlxtare.  72,  78. 

bottle  for  15  per  cent,  glycerin,  figure 
of,  73. 
Wharton's  duct,  and  preparation  of,  298, 

803. 
Whetstone,  coarse  and  fine,  76. 
Whitall,  Tatum  &  Co..  Catalogue  of,  69. 
WHITE  nervous  matter,  472. 

substance  of  Schwann,  S69,  808. 

zone  of  the  eyeball,  521,  S26. 
Wirkerscheimer's  liquid,  preparation    and 

use,  134. 
WisTflesworth,  E.,8. 
WilkinsoD,  A.  J.,  Catalogue  of,  09. 
Willis,  505. 

Windpipe,  trachea,  807. 
Womb,  uterus,  395. 
Wood  spirit  or  methylic  alcohol,  134. 
Words,  formation  of  compound  and  hybrid, 

28. 
VVounds.  dissection,  86. 
Wyman  oc  anatomical  use  of  cat,  66, 

Zinc  chlorid  for  hardening  brain,  486. 
Zona  alba  of  the  eye,  621,  626. 
Zo'nnla  Zinnii,  628. 
Zoological  classification,  8. 
Zygomat'ic  gland,  308. 


fi 


1^" 


^ 


>1 


